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Electro-Aire Commutator being measured with Profiiometer. 

electro-aire motors 


Electro-Aire AC and DC integral and fractional-horse- 
power electric motors for all aircraft and electronic 
applications are built to the concept that airborne components 
must always work. They are backed by a decade of experience 
in meeting the most exacting military specifications. To 
maintain this reputation, Quality Control is rigid ; testing and 
manufacturing facilities are complete. Consult us as soon as 
you know your basic requirements. 


Every Figlrter, Bvrrif Bomber, Every Ttoneyort U Hydro-Aire Equipped 



Write for complete brochure 
describing Etectro-Aire motors. 
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SARGENT 




SYSTEMS 
OF FORCE 
CONTROL 


Sai'gent Systems of force control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly high requirements of the aircraft, 
guided missile, petroleum, gear and machine tool industries. 

If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your requirements for the Sargent design, qualifica- 
tion and manufacturing proposal. 
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SllftSTlE remains resilient down to -130 F 


Gst l3t6st dsts on Silsstic 


Paris molded of Silastic", the Dow Corning silicone 
rubber, retain their shape and flexibilUy over a 
630 degree temperature span. And Silastic parts 
remain reliable in spite of weathering, ozone, and 
corona, and have very low compression set. AH leading 
rubber companies now -supply moldings, sponges, or 
" ■' ' - 'ily of shapes, colors 

C fuel and solvent 

c for Molded Parts 

-130 




I! you consider ALL the properties of a silicone rubber, you’ll specify SILASTIC. 

DOW CORNING CORPORATION • MIDLAND, MICHK 


Canada NOW leads the world in 

LOW COS¥ 


PROCESSING of 




“Our greatest challenge . . . 

the development of men” 

Ralph Cordiner, President, General Electric Company 


'‘Few expenditures we can make are more 
important than those for education. A well- 
educated person produces more and consumes 
more, makes wiser decisions at the polls, 
mounts a stronger defense against aggression, 
and is better able to perform the grave re- 
sponsibilities of American citizenship. 


“Freedom needs educated people. Sodohusi- 
ness and industry. I earnestly ask you to 
support the college or university of your 
choice in its planning for expansion and a 
stronger faculty. The returns will be greater 
than you think.” 



If you want more information on the problems faced by 
higher education, write to; Council For Financial Aid To 
Education, Inc., 6 E. 45th Street, New York 17, New York 



Sponsored as a public senice, in cooperation with the Council for Financial Aid to Education 


BLIND FLYING - ’COPTERS CAN DO! 



Pilots generally have been skeptical of the practicability of 
adapting blind flying techniques to helicopters. At the Army 
Aviation Center, Ft. Rucker, Alabama, however, 'copter pilots 
are being trained to fly under zero-zero conditions, using an 
adaptation of conventional GCA equipment. 

Meanwhile, CWO Clifford Turvey. Project Officer for the Instru- 
ment Program, is working closely with Bell engineers in the 
development of new instrument flight equipment specifically for 
helicopters. He predicts that unqualified success will crown these 
efforts — and that soon helicopters will fly as a matter of course, 
regardle.ss of the lack of visibility and ceiling. 

Mr. Turvey, a veteran of Medical Corp.s service in Europe during 
World War II, graduated in 1951 with the sec- 
ond class of Army rotary-wing pilots from Ft. 

Sill, and flew hundreds of missions of every 
conceivable sort during 16 months in Korea. He 
is qualified to fly all types of Army helicopters, 
although he reports that of the more than 2,500 
hours he has logged, most of them have been 
in Bells. 


H’ofch ‘‘Wkirlybirds" on TV — consult yonr local paper for time and station. 


REPORT FROM RYAN 


New Engineering Opportnnities 
Created as Ryan Projects Mushroom 



New Engineering and Research Cenfer 
To Meet Ryan’s Expansion 


Consiruaion of a modern two-scory, 
engineering and laborarories building 
has begun at Ryan, to meet the com- 
pany's expanding work in Jer VTOL— 
Automatic Navigation — jet Drones 
—Missile Guidance— Jet Metallurgy— 

The new facility will provide addi- 
tional quarters for many of the 1000 
employees in Ryan's fast-growing engi- 


neering division- It will also house 
complex, new chemical, metallurgical, 
instrumentation, environmental and 
autopilot equipment. 

With one in six Ryan employees in 
engineering, this division has tripled in 
three years. Its mushrooming growth 
reflects Ryan's increased importance as a 
research facility in aerodynamics, pro- 
pulsion and electronics. 



Vertical Flight 
Probed with 


New VTOL Cockpit 

Shortest way into the sky is straight 
up— in the Ryan Vertijec. To probe this 
new realm of flight without becomin^ 
airborne is a trick performed daily by 
Ryan engineer; 
able cockpit 
computers. 

Ryan's flight simulation laboratory is 
a prime tool in the test of new aircraft 
designs. Both the Vertijec and the sub- 
sonic, turboprop-driven Vertiplane are 
put through their paces via earthbound 
flight test. Ryan leadership in this revo- 
lutionary new concept of flight is based 
upon 21/4 million manhours of VTOL 
research and development. It is another 
example of how Ryan builds better. 


Ryan Automatic 
Navigator Guides 
Global Flight 



An advanced system of aerial naviga- 
tion, designed for high speed, long range 
flight, has been developed by Ryan 
electronics engineers, working under 
sponsorship of the Navy's Bureau of 
Aeronautics. 

Designated AN/APN-67, the new 
navigator is the lightest, most compact, 
self-contained electronic navigator in 
production. Developed to meet military 
needs, it will also meet commercial jet 
flight requirements. 

The system provides pilots and navi- 

longicude.ground speed.ground mileage, 
drift angle and ground track. It is accu- 
rate and instantaneous. Requires no com- 
putations, ground facilities Or wind data. 
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A new primary standard 
with .015% accuracy 


Amazing accuracy of .013% in all pressure ranges 
is now assured with Consolidated's new Primary 
Pressure Standard. Operating as a true primary stand- 
ard (air dead-weight tester), the 6-201 offers the ad- 
vantages of a frictionless pressure medium, extreme 
accuracy even at pressures of less than one psi. and 
portability regardless of the pressure range. 

Pressure calibration is achieved by balancing a con- 
trollable air pressure against the force generated by 
a weighted piston. Simple combinations of different 


piston-cylinders and weights provide four ranges 
within the limits of 0.3 to 30 psi. 

Easy to Operate t\ Both Oace or Absolute Use 
Used as a gage type instrument, all you need is a dry 
air supply, a regulator, and the device being calibrated. 
When the 6-201 is used as an absolute device, its glass 
cover can be evacuated through a pressure fitting- 
Maiitleiiance-/ree and easy lo use. CEC's Primary- 
Pressure Standard is imexceiled for calibraling pres- 
sure-measuring devices. Contact your nearby CEC 
field office, or write for Bulletin CEC I582-X5. 


CEC's Primary Pressure Standard 



Consolidated Electrodynamics 

© 300 North Sierra Madre Villa, Pasadena, California 

OFFICES IN PRINCIPALCITIES THROUGHOUT THE W 


ORLD 






New jet hits the silk — TIMKEN" bearings 
take terrific landing impact 


E ven after the drag chute pops 
out, there's a tremendous land- 
ing wallop when Convair's super- 
sonic F-I02A hits the runway. The 
supplier of the main wheels, Beodix 
Aviation Corporation, specified one 
make of bearing — Timken'' tapered 
roller bearings— to handle the in- 
stantaneous shock loads of landings. 

Timken bearings are case-car- 
burized to give them hard, wear- 

shock-resistant cores. And full line 
contact between rollers and races 
gives them extra load- carrying capac- 
ity. The tapered design of Timken 
bearings enables them to take any 


combination of radial and thrust 
loads, as in cross wind landings. 

Friction is practically eliminated 
by Timken bearings. They are 
designed by geometric law to give 
true rolling motion, and their pre- 
cision manufacture keeps them true 
to their design. Shafts and housings 
are held in rigid alignment making 
closures more effective, Dirt stays 
out; lubricant stays in, And to main- 
tain the highest quality, we even 
make our own steel. No other Amer- 
ican bearing manufacturer does. 

To get all these advantages in the 
bearings you buy, specify Timken 
bearings. Look for the trade-mark 


"Timken" on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario, Cable address: 
"TlMROSCO”. 



TIMKEN TAPERED ROLLER BEARINGS WLL THE LOAD 



lead i ng 
in high speed 
executive 
plane 
sales 


Twenty-one Super Venturas have been sold 
to some of this nation’s major companies since the first delivery was 
made In May, 1956. No other airplane In its class has sold 
as well. There is a reason why— no other executive airplane has all the exceptional 
features of the Super Ventura. Compare speed, range, safety, cabin 
luxury, single engine performance and all the other comparative categories and you 
will agree — the Super Ventura is the finest executive 
airplane on the market today. Only two of the outstanding features of 
the Super Ventura is its 300 miles per hour plus 
speed and its 2,000 mile range. There are many more. 


for further information, write or call Charles Dye, Sales Manager 


INCORPOBATfD 


SXN ANTONIO. 



“Engineers— here’s how we’re taking part in 
the electronics revolution toward solid state devices” 


“Here at coNVAia-i’Ojro.vA, we are constantly studying 
ways to apply the new miniature solid state electronic 
devices; the diode, rectifier and transistor. So new is this 
semiconductor infant, and so vast its future -both for 
the military and industry — that our teams of electronics 
engineers actually ‘go to school’ under some of the fore- 
most experts in the field. 

"As the first fullv-integiated missile plant in the U.S., 
cosvAiB-TOjro.vA designs and builds the Navy's terrier 
supersonic missile. And, realizing the potential value of 
solid state devices in meeting the critical requirements 
of such airborne missiles, we initialed a 'transistor pro- 
gram’ early in 1953. This program has multiplied many 
times to become one of the most important in the 
industry. 

"You, as an engineer, can appreciate the tremendous 
expansion that will come in the application of solid state 


electronic devices in the next few years. And you can 
readily uwlerstand the advantages of studying and word- 
ing with these devices, guided by the advanced thinking 
you will find at convaIH-ROS/o.va. 

"You’ll like the atmosphere here, where you see and 
feel accomplishment. And you will enjoy living in 
Southern California’s beautiful Pomona valley. For 
greater career opportunity — /or xjour ftifure's sake- 
send for more information about cONVAIR-PO.uo.vAfDday.' 
Write to; Engineering Personnel, Dept. 3-F." 

CONVAI R 

POMONA 
POMONA • CALIFORNIA 
COXVAIR 1$ it mVISIflN Of 6ENEI1U DTNkHICS CORHMtllTlOH 
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GENERAL ELECTRIC DEVELOPMENT SHOWS 

How Ball Pistons Cut Size and Weight, 
Simplify Hydraulic Drive Design 


General Electric Hydraulic Constant 
Speed Drives offer outstanding space and 
weight savings and derign simplicity for 
any 400-cycle a-c electric system. You can 

generator for use on piston, turboprop, or 

UNIQUE BALL PISTON DESIGN is the key 

ical simplicity of these drives. Operating 
on the simplest of principles, this radial 
piston hydraulic transmission uses pre- 
cision steel balls in place of pistons, con- 
necting rods and bearings. Extensive test- 
ing and thousands of hours of operational 

high efficiency and reliability. 

FEWER MOVING PARTS are required with 


this design- For example, since the balls 
are free in the cylind« and roll on the 

prevent contact friction, and the usual 



further cuts size and complexity. What's 
more, the mechanical governor system, 
which provides steady state speed control 
within L » an integral part of the 
transmission. Easily accessible parts 
simplify maintenance. 

COMPACT AND SELF-CONTAINED, a 
typical 20 KVA drive measures only 8>. 

weighs 35^1bs. A typical 40 KVA drive 
weighs 52 lbs. ^ 


Fine frequency control to 
and automatic paralleling can be provided 
with all General Electric Hydraulic Con- 

on these drives contact your General 
Electric Aviation and Defense Industries 
Sales Office, or send coupon for bulletins. 



□ DsKfiplive bullslin. OEA.62T4 


Ingress k Ovr Most Important ^oduct 

GENERAL^ electric 






Canadaic engineers required a light weight, compact, 
thoroughly reliable actuator for the wing flap 
system on the ARGUS, Canada's newest and largest 
aircraft- The Western Gear design was accepted 
because it excelled in meeting these qualifications. 
The experience of 40 years’service to the aircraft 
industry, coupled with knowledge and facilities 
for both electrical and mechanical power transmission 
equipment design made this possible. Tbe Western 
Gear engineering team, including our Electro 
Products Division which designed and built the twin 
motors, worked hand in glove with the gear 


This iliwl motor powered acliwlor. designed and built by 
Western Gear is light weight, compact and thoroughly reliable. 
Both the motors and gear hat are Western Gear manulaetured. 

engineering experts in our Aircraft Division. 

Whatever your problem, whether it is rotary 
electrical equipment or gear drives, complete 
systems, or equipment combinations such as on the 
ARGUS, you will find Western Gear Aircraft 
Industry Specialists ready to provide you with the 
RIGHT answer. Ask for their recommendations 
now. Write General Offices, Western Gear 
Corporation, P.O. Box 1 82, Lynwood, California. 
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COVER: As u climax to its exhibition. Italian uir force acrobatic teen: Ayins 
Canaduir Sabre IVs et the Paris Ait Show made a slow llvbv in a tight diamond 
lormation with speed brakes extended- Then, keeping seme tight formation, 

and then tnnehed dovsii. still holding tight formation. Slot man lands Erst. 
His main wheels are just on die ground, nose wheel still in the air, in the 
picture. Uie number 2 and 3 oingincn hold main gear at the same height 
above runway and touch down simultaneously next. Leader lands last. (For 
other acrobatic pichites, see pages SO, SI and 52. Other show pictures start 
on pages S6 and 76. Cover photo by Russell Melcher.) 

Picture Credits: 

50, 51. 52. 56, 57, 58, 59, 76, 77, 78, 79-Russell Melcher; 27, J4, 88- 
Widc World; BT-Houard Levy. 
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At B. F. Goodrich, sealings are 
unlimited for liquids, gases and solids 




SOLUTION-B.F.Goodrich bag- 
gage panels with Pressure Sealing Zippers 
zip open quickly, form flexible, air-right 
bulkheads that withstand abrasion, impact. 



Whether your sealing problem concerns canopies, bomb bays, interior 
compartments, ait ducts, access ports, aileron gaps or other areas, consult 
B.F. Goodrich Aviation Products. Our engineers have the technical knowl- 
edge and experience background to help you work out a successful solution. 



B.F.Goodrich Aviation Products 

a division of The B. F. Goodrich Company, Akron, Ohio Adhasivas ■ Hoss Bn?rubber”ac<as<opiM 
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EDITORIAL 


Facing Fiscal Facts 


After two years of financial legerdemain with its air- 
power budget the executive branch of the government 
lias come to its day of reckoning. It is no longer pos- 
sible to ignore the fiscal facts imolvcd in the aitpower 
program. 

Main fact is simple that the Defense Department finds 
itself some 54 billion short of the funds required to 
finance the airpower force levels it has repeatedly prom- 
ised the American (xople it would maintain. Now, it 
must either ask for an additional 54 billion to close this 
financial gap, or it must cut drastically both the quantity 
and quality of aerial weapons and the facilities required 
to support them in combat units. 

Vindicafion for Critics 

The chain of events precipitated by Defense Secretary 
Charles E. Wilson’s memorandum of May 22 (AW June 
10, p. 3?) setting exixmditurc ceilings and ending the 
])artial financing policy on major weapons procurement, 
has indicated dearh the lalidity of the charges made 
during the [last two years that the aiipower budgets 
proi>osed by the executive branch of the government 
were grossly inadequate to support the strength levels 
promised. Hie current fiscal crisis in the Pentagon 
proves conclusivch that the critics were tight and the 
defenders of this airixnver fiscal policy were cither finan- 
cialK' nais’c or deliberately deceptive. 

When the day of financial reckoning finally arrived 
the administration was faced with a choice of finally 
making the drastic cutbacks in aerial weapons procure- 
ment that its critics had charged would be the inevitable 
result of its fiscal policies or asking for a rise in the 
authorized national debt level. It ha.s cliosea to make 
the cuts and retain the present debt level. 

Cutback Details 

Thanks to a courageous and forceful memorandum 
by .\ir Force Secretary James H. Douglas the full impact 
of tlicsc cuts has been spelled out in unmistakable detail. 
According to tlie Douglas memorandum, the new admin- 
istration fiscal poliev would; 

“Rvqiiirc majoi reprogramming and reduction of fiscal 
vcai 1958 and prior procurement programs or a substan- 
tial supplemental appropriation. . . . If wc arc required 
to adhere to the expenditure objective for Fiscal 1958 
large scale terminations and stretch-out of contracts 
against these programs would be necessary. We would 
need to eliminate some S4 billion dollars of programmed 
weapon systems in Fiscal 1958 and prior programs.” 


Most important arc the vita! weapon system programs 
that would be stretched out dangerously close to the 
point of technical obsolescence. Secretary Douglas con- 
firmed in his memorandum that the Boeing B-52 jet 
bomber and its KC-135 jet tanker, the Convair F-106 
supersonic all-weather interceptor, the Republic F-105 
Mach 2 fighter-bomber, the Locklieed F-104 Mach 2 
interceptor and some missile schedules have already been 
either stretched out or cut back. 

In addition it appears that the Convair B-38 super- 
sonic bomber program would be in for a major cutback 
during Fiscal 1958. Mr. Douglas also points out that 
no provision has been made for further financing of the 
Republic XF-I03 dual cycle engined interceptor, the 
Bell Rascal air-to-ground supersonic missile and the 
Navaho Mach 3 intercontinental ramjet missile. 

And all advanced gas turbine powered transport de- 
velopment— so vital to the logistics of the interconti- 
nental ballistic missile program, Strategic Air Command 
and the Army— has been chopped off because of lack 
of money. 

The Cost of 'Economy' 

’’Ilicse large scale temiinations and stretch-outs of 54 
billion in weapons contracts would cost close to SI bil- 
lion in termination costs alone for which not one single 
piece of hardware would he received. Close to a billion 
dollars would be washed down the drain in the name 
of “economy.” 

It is clear from Seerctan' Douglas’ detailed memoran- 
dum that tlie administration’s proposed fiscal policies 
would cut tlie guts out of the current airpower program 
at a tremendous cost in wasted funds and in an infinitely 
more precious commodity— irreplaceable wasted tiine. 

Even if adequate remedies were forthcoming in sub- 
sequent budgets, it would take years to recover from 
the technical and industrial effects of this current fiscal 
poliev. These vears could easily provide tlie inten’al 
during which the hard driving Russian tcchnologv' 
opened a significant gap of leadership in the air that 
would be disastrous for western policy. 

What wc have warned against for two vears has finally 
come to pass, and American airpower is facing its gravest 
crisis. A nation whose national existence and foreign 
policy is based on tlic foundation of superior airpower 
is now being offered a choice of destroying that strength 
by the stroke of a Pentagon pen or facing up to the facts 
and ’paying the airpower bill in full. 

—Robert Hotz 
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TITANIUM METALLURGY IN MOTION 


In developing aircraft of higher and higher performance, the aircraft industry also 
created the demand for increasingly high*performance alloys. With the industry's co- 
operation, Rem-Cru technical teams developed most of the basic titanium alloys in use 
today, and are producing them in tonnage quantities to meet aircraft quality standards.' 


FtEM-CFtU 



TITANIUM 


WHO'S WHERE 


In the From Office 

Cli^irlcs S. 'Hioinas. formet Secretan- ol 
tilt \aiv. a diiector, Lockheed Aircraft 
Coip., Burbank. Calif. 

Adm. loscph lames Clark (USN. ret.), a 
dia'ctor, Induction Motors Corp., West- 
liurv. S. Y. 

Dr. James A. Marsh, president, and Rich- 
art) H. Dt- Lanu, executive vice president. 
Srstems Laboratories Corp.. Lbs .Angeles. 
Calif. 

Ralph H. Walker, president and treas- 
urer. Laivson Machine and Tool Co.. Mal- 
den. Mass. Also: Ralph E. Stevens, vice 
president. 

Tlieodore A. Smith, executive vice presi 
dent. Industrial Electronic Products. Radio 
Corporation of .America. Neiv York. N. Y. 
.Arthur L. Malcamev succeeds Mr. Smith as 
cxccutiip vice president. Defense Electronic 

David E. Postle, vice president-research. 

tiiring (acting capacityl. Canadair Lld.. 
Mnntrcal. Canada. Mr. Stowel! replaces 
Robert A. Neale now on leave of absence. 

Dccca lUdar. Inc. New York. N. Y, 

Dr. Lester L. Weil and Keith E. Rumbel. 
'icc presidents. .Atlantic Research Corp.. 
.Alexandria. Va. 

Mnj. Gen. Robert |. AVood has been 
assigned to the Office of the .Arms- Chief of 
Research and Dei-elopment. AA'ashington. 
D. C. Brig. Gen- Sam C. Riuscll succeeds 
Cen, AA’ood as commanding general. U. S. 
Arms .Antiaircraft Artillerv and Guided Mis- 
sile Center and Commandant. U. S. Armv 
Antiaircraft Artillerv and Guided Missfic 
School. Fort Bliss. Tex. 


Honors and Elections 

J. A'. Naish. executive vice president o 
Convair Dis-ision of General Dvnamic 


if Laws degree 


n Fordham Univc 


ARDC's Air Force Flight Test Centl 
wards AFB. Calif., and his achievt 
and enntrihutinns in the field of n 


Changes 

George S. Schaircr. director of research. 
Boeing .Airplane Co,. Seattle. Wash. 

Cordon C. George, manager-sales, flight 
Propulsion Lahoratorv Dept . General Elec 
trie Co.. Cincinnati.' Ohio. 

Herb Caldwell, assistant general man- 
ager-Nasv projects, Lockheed .Aircraft Cotp., 
Burliank] Calif. Also: D. J. Gribbon, ex- 

dtiit, and C. S. AVagner, maniifaetiiring 


INDUSTRY OBSERVER 

► Vanguard launchitrg vehicle, minus the second and third stage engines and 
the Krtellite itself but powered by General Electric's first stage engine, will 
be fired in the near future from Cape Canaseral, Patrick AFB, Fla. This 
will be first attempt to "fiy” the complete airframe and the first flight test 
for the General Electric engine. 

► Electrically charged aircraft are being considered by researchers as a means 
of repelling ionizr^ ait particles during very high speed fl^lit. Tlie chaige 
would serve to reduce (he amount of air striking the aircraft, tower skin 


► Convair’s Model 2-4 flying boat anti-submarine-warfare aircraft project 
(AAV Mar. 4, p. 25) is scheduled to get under way late this month. New 
design group is being formed at San Diego witli engineers drawn from other 
projects. Convair has not yet received a formal production contract for 
the aircraft, but negotiations with the Navy arc proceeding. Convair design 
won competition over Martin and Grumman entries, 

► Lear-Grand Rapids' Wings Level Bombing System lias been successfully 
tested on a B-47 at Ait Proving Ground, Eglin AFB, Fla. AA'LBS is an 
advanced version of the LABS system. Lear also is developing a special 
weapons bombing syrtem for the Navy, designated the Aero 26. 

► Research is being pushed at North American Aviation's Missile Develop- 
ment Division, Downey, Calif., on controllable etchants for chemical milling 
of wide range of high temperature materials, including Inconcl-X and some 
of the Hastalloys, to bypass production difficulty in machining tlic heat- 
resistant allot's. 

► Manufacturers who will supply avionic equipment for Martin’s Titan inler- 
conrincntal ballistic missile arc requested to design an extraordinaiy 
degree of mggedness into tite equipment so that sliock inouiiting can be 
eiiminated and lop operating reliability still be insured. However, final 
decision on whether shock mounts will be eliminated for particular installa- 
tions rests with equipment manufacturers. 

► Bell X-14 VTOL uses an Armsttong-Siddelcy Viper turbojet engine with 
a rotating tailpipe to lift it from the ground in conventional attitude. The 
Viper is being supplied through Curtiss-Wright. 

► Lockheed has eased pitch control problem on the F-104 thrmigh use of an 
automatic warning device and control. Twin ignition system will be 
emploved to help correct problem of relighting F-104’s General Electric J79 
engine after flame-out. Company is now putting the aircraft tlirongh n scries 
of spin, engine, firepower and aerodynamic tests prior to US.AF’s accelerated 
service testing to ptxrve F-l(M’s combat capability. 

► McDonnell modification of an F-IOIA testbed involves wrapping a second 
skin around the mid fuselage to improve the side and bottom contours and 
eliminate tlic bulges of engine nacelles. Modification is aimed toward 
im|woving the Voodoo's speed performance and reducing the turbulence 
around the tail area. 

► Lednc 0.22 has begun the second stage of its flight test program, using its 
ramjet engine fot the first time. All previous flights had been powered by 
the aircraft's Sneema Atar tuibojet whicli is contained within the ramjet 
unit. Aim of second stage tests is to approach the Mach 2 speed range. 
Second Lcduc 0.22 is now being manufactured, 

► Lycoming growth goals ate 1,200 eshp. for the T53 and to 2,200 eshp. 
fot the T55 in turboprop installations. T55 is now rated at 1.650. the T55 
at 1,005 eshp. 

► Marquardt Aircraft Co, will design and build afterburners for Fairchild's 
2.000-lh. tlirust }83 turbojet engine. 
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From ivrn-around service io complete 
modification, AiResearch provides the most 
modern facilities in the industry 


Whatever modification, conversion or 
servicing problem you may have, it 
can be completely solved by a single 
visit to the AiResearch Aviation Serv- 
ice Company. 


Hfrr we can convert your airplane’s 
exterior, interior or performance to 
the configuration you desire. can 
install new instruments, larger 
engines, auxiliary wing tanks, the 


finest in radio and radar equipment 
and new complete systems in all cate- 
gories. In more than 100.000 square 
feet of floor space, we can accomplish 
engineering, sheet metal, structural 
analysis, design, cabinet making, trim 
work, testing and any other work 

You are invited to ins]>ect our facil- 
ities. Also, please write or telephone 
us for full information about any of 


AiResearch Aviation Service Division 


Washington Roundup 


Quesada Takes Over 

W'atch for public anmmntcmcnt citly this ncek that 
i'idward P. Curtis has submitted bis resignation to the 
W'liitc House as special assistant to the president for 
asiation facilities planning. Resignation became effective 
on Saturdav. Appointment of Lt. Gcii. IsKvood Quesada 
as bis successor, first predicted by .Aviaiion W'uek (May 
27. p. 25). was scheduled to take place immediately after 
the cffcctis'c date of the resignation. Gen. Quesada has 
been working closely with Curtis during the past few 
weeks in order to present any disruption in progress 
toward implementing the Curtis proposals for handling 
Ihc air traffic control program. Curtis will return to his 
tonner position as vice president of Eastman Kodak Co- 

Airspace Tangle 

Latest example of unilateral control of airspace 
occurred recently svhen the Nasy arbitratily closed the 
Miami, Fla.-Wilmington. N. C-. civil airway without 
anv prior notice during President Eisenhosver’s CTuisc 
aboard the aircraft carrier Saratoga off h'lorida. I‘irst 
news airlines received of the Navy 's action ss-.is prc-eni[3- 
torv notice directing Eastern and National flights north- 
bound from Miami to proceed to the inland airway at 
Jacksons’ille. 

High Altitudes Pre-Empted 

First map showing conflict bctsvecii civil airways and 
military airspace resers-ations will be made public by 
the Cisil Aeronautics Administration shortly- It will 
show that militan- services base already pre-empted about 
S056 of the airs|Mcc abosc 20.000 ft.— an area in which 
civil jet transports will need new ainvays. Map w ill also 
show overlap between airspace reservations of US.AF and 
Navy. 

Soviet Satellite First? 

Look for the Soviet Union to beat the U. S. by as 
much as a vear in the race to launch the first earth 
satellite. .Alexander Ncsmcyano\. president of the 
Soviet Academs' of Sciences, says Russia will launch its 
s.ntellitc "within the ne.vt few months." A Washington 
source narrows that estimate to the month of July. 

First launching of an instrumented U.S. satellite, 
originalh' scheduled for September, may now be delayed 
op to a vear (.AW May 27, p. 25). Richard W. Porter, 
chairman of Ihc National Science Foundation’s technical 
panel on the Vanguard program, says "there is a proba- 
bilitv of at least one successful launching . . . before the 
end of 1958." 

Russell Leaves BuAer 

Rear .Adm. fames S. Russell, chief of Navy’s Bureau 
of Aeronautics for the past two years, has been named 
depute commandcr-in-cluef of the .Atlantic Fleet. Shift 
also brings a promotion to vice admiral. Adm. Russell 
svill be succeeded bs' Rear .Adm. Robert E. Dixon, 
fonner assistant chief of Bu.Aer in both research and 
development and plans and programs. From July. 1956, 
until last Februarv, he commanded the Taiwan Patrol 

Tlic shift also calls for the promotion of Rear Adm. 
William .A- Schotch, who served as assistant chief for 


research and dcselopmcnt under Adns, Russell, to deputy 
chief of BuAcr. In other moscs, those men arc mos ing 
into BuAer from outside posts; 

• Rear Adm. Leonidas D. Coates, )i., as assistant chief 
for research and desclopinent. 

• Rear Adni- Wellington T. Hines as assistant cliief foi 
procurement. 

• Rear .Adm. D. J. Welsli as assistant chief for plans 
and programs. 

Round Robin Plans 

USAF Secretary James H. Douglas has set an August 1 
deadline for Air Reswteh and Development Command. 
Military Air Transport Service and Air Training Com- 
mand to submit a coordinated plan for the round robin 
headquarters move that will shift ARDC from Baltimore 
to Washington, MATS from Wasliinetoii to Scott .AFB. 
111., and .ATC from Scott to RjindolpTi AF'B. Tex. (AW' 
June 10, p- 23). After August I, .Ait Training Command 
will have 120 days to accomplish its move, which will 
touch off still another transfer, with the A\ i;ition Medie.il 
School making wav bv shitting from Randolph to Brooks 
AFB, Tex. ARDC and MATS will move later. 

CAA Global Look 

Change in top level orgaiiiution of Civil Aeronautics 
Administration's foreign aviation activities reflects expand- 
ing global markets for civil aircraft and giv es new impetus 
toward ultimate standardization of airways facilities and 
operating methods throughout the world. The new office 
of International Cooperation, which has been organized 
to centralize all CAA foreign aviation functions under 
one head, will embrace a Technical Assistance Division, 
an International Civil Aviation Organization Division and 
the Flight Operations and Airworthiness Division. The 
OIC will be headed by Raymond B. Maloy as director 
of C.AA’s foreign programs. 

Land or Air? 

Lt. Gen. James M. Gavin. Armv chief of research and 
development, took public issue with US-AF once again last 
week over what is needed to detet and «in wars. In the 
missile eta, Gen. Gavin told the Senate Appropriations 
Committee, the "greatest deterrent” will be missile de- 
fense against atMck rather than the threat of ictaliation 
through strategic airpower, 

Gen. Gavin made the statement during ,i defense of 
the Army’s plan for an anti-missile and its tight to use 
it. In earlier testimony before the House .Appropriations 
Committee, the then Air I'otce Secretary Donald A. 
Quarles agreed with Gavin that an effective anti-missile 
system is feasible but said its development would be so 
costly that it might be better to channel the funds into 
offensive missiles to provide a “deterrent" tvpc defense 
(AW May 20, p. 30), 

Pentagon's W'eapon System Evaluation Group already 
is weighing .Army's anti-missile concept developed by 
Bel! Laboratories against US.AI"s rival system developed 
bv Convait and Radio Cotp- of America (.AW May 20, 
p- 23). Gen. Gavin warned the Senate committee, how- 
ever, that a proposed S8 million cut in Armv’s research 
and development budget for Fiscal 1958 would "damage" 
fast development of the system. The cut already has 
passed the House. —Washington staff 
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Fiscal Policy Forciag Airpower Cuts 


USAF Secrelary Douglas warns ‘drastic’ slowdown 
assured if administration holds to fiscal plan. 


Wasliington— Air Force and the air- 
craft industry apparently are facing 
the inevitability of stretchouts or elimin- 
ation of some aircraft and missile pro- 
grams in Fiscal 1957, Fiscal 1958 and 
beyond. 

Causes behind the tightening on 
weapon systems arc: 

■ A^inistcation's strong determination 
to stay within budget ceilings and the 
national debt limit. 

• Defense Department’s attempts to 
curb partial financing of Air Force pro- 
grams (AW June 10, p. SSI- 

Air Force Secrctari- James H. Doug- 
las predicts ’’major disruption of the 
Air Force program” if USAF is not 
granted some relief and says the two 
causes listed abose will force ’’major re- 
programming and reduction of Fiscal 
1958 and prior procurement programs 
or substantial supplemental appropria- 
tion." Douglas has told Defense Secre- 
tary Charles E. Wilson: 

Forced Shutdowns 

“We would need to eliminate some 
S4 billion of prr^ammed weapon sys- 
tems in the Fiscal 1958 and prior pro- 
grams" unless expenditure objcctiycs arc 
adjusted upward. 

Later, Brig. Gen. Waymond A. Davis, 
USAF director of procurement and pro- 
duction, told Aviation Week that if 
tlie S4 billion is eliminated there will 
inevitably be “a closing down of major 

Even without such a limitation. Ccn. 
Davis predicted, some private and gov- 
ernment facilities will be forced to shut- 
down. The increased weapon cffecti'c- 
ness, which permits reduction of force 
structure goals. Davis said, will be 
“a gradual trend wherein less actual 
liardw'arc is produced for the same dol- 
lar. With less production, competition 
in industry for Air Force contracts will 
become keener. Our objective will be 
to take full advantage of tliis increased 
campetitian and buy our recjuircincnts 
from the supplier who can develop and 
produce the best product for the least 
money.” 

Davis said a detailed study of the 
effects the elimination of S4 billion 
from the Fiscal 1958 budget svould have 
on plant shutdowns and the dislocation 
of manponcr will be completed and pre- 
sented to the Defense Department later 
this week. 

Defense Comptroller W. J. McNci! 
agreed last week that-unlcss the admin- 
istration asks that the national debt 
limit be increased, and this is considered 


extremely unlikely— spending at the cur- 
rent rate, svith Air Force allowed to con- 
tinue partial funding, would leave only 
two altcrnatis’cs: 

■ Termination of certain procurement 

• Stretchouts of deliveries of aircraft 
and missiles ova a longer period than is 
nosv considered dcsitafilc and ncccssary. 
Deuglas, McNeil Hold Key 

Specific programs affected and the 
degree to which current contracts will 
be stretched and planned contracts elim- 
inated must be worked out in detailed 
negotiations between Douglas and Mc- 
Neil. 

Partial funding of weapons procure- 
ment programs w ill be allowed to con- 
tinue. most Air Force observers believe 
—but as the exception rather than the 
rule and with NlcNeil having a large 
part in detennining what the exceptions 
«ill be. 

Regardless of how partial funding is 
liandled, defense spending is running 
far bcs'ond estimates. If it continued at 
its present rate, the total for Fiscal 1958 
would reach S42 billion— $4 billion over 
the “firm" S38 billion set by the ad- 
ministration. 

McNeil liopcs that a normal down- 
ward curve, without slowdowns or cut- 
backs, will keep 1958 spending from 
reaching 542 billion. 

Rising Costs Anticipated 

But others— including Air Force-an- 
ticipatc that rising costs, shorter lead 
times on weapons, and other factors 
will cause tlic spending rate to increase 
still further and far exceed S42 billion 
unless stretchout steps are taken. 

ITouglas estimates tliat US.5F will 
have to eliminate $3.4 billion in air- 
craft and related procurement and 5800 
million in electronics, communications 
and other non-aircraft procurement to 
stay within the $17.4 billion expendi- 

Navy and Army, which have used the 
partial funding technique to a far less 
degree than Air Force, are not strongly 
affected by the May 21 directive. They 
are, however, hit hard by the expendi- 
ture ceilings and Wilson's mcinoran- 
duni of Mav 22 which reduced amounts 
a\-ailablc for obligation in Fiscal 1957 
by 5100 million for Army, SI 50 million 
for Navy and 5250 million for Air 

Air Force has said it will cut 5150 
million of that from aircraft and related 
procurement and $100 million from 


construction if the order stands. 

Army plans to cut 574 million from 
procurement— which is bound to affect 
guided iniisik procurement. Naiy has 
not revealed any breakdown. 

Wihun himself has protested to 
Congress against stretchouts, but he 
nosv is ill a position of having to tailor 
the defense program to fit the admin- 
istration's fiscal plan- He has told 
Congress: 

'"flic rate of expenditures cannot be 
cut in any substantiai amount unless 
we dclav the modernization and reduce 
our research and development and pos- 
sibly reduce some men in uniform. 
We arc facing that.” 

Wilson added that there were no 
changes in world conditions to justify 
reductions in military programs. 

Industn’s first small indication that 
Air Force was having trouble with par- 
tial financing came last April. Five 
major airframe nianufactnrcrs— Boeing. 
Lockheed. McDonnell. Comair and 
Republic— were asked b\’ Air Materiel 
Command procurement officials to agree 
formally to a broader use of partial 
funding. 

Industry Dilemma 

T hey discovered that USAF’s use of 
this funding technique was alreadv more 
widespread than they liad realized and 
had been ap]jlicd to some fixed price 
contracts which industry had assumed 
were fully funded. 

Tlic contract clause which USAF 
wanted to insert in existing contracts 
stated that only a specific part of the 
total price was avaikibic and said that 
"it is anticipated" that additional funds 
will become ai’ailablc. 

It also required “peril-point” report- 
ing-in which a contractor svould notifs 
his contracting officer within 30 days 
of reaching 85% of his first allotment 
of funds. 

If the “anticipated" funds had failed 
to materialize, termination then svas a 
burden of the Air Force, with the con- 
tractor not being considered in default. 
Tins ss-.is the accession to the contractor 
for agreeing to a “risk" clause in what 
ss-js supposed to be a fixed price eon- 

Risk comes in because termination 
is based only on the initial allotment of 
funds-not on the long-range total 
program which the contract eventuallv 
ss’oiild Iiavc covered- Contractor cost.s, 
however, in subcontracts, materials, 
facilities, personnel, etc., has to be 
based on total program. 

Initial reaction bv industry was one 
of resentment. Companies felt that 
the increased risks and the increased 
costs of administration and accounting 
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ucces-sarv under this type of funding 
had no place in fixed price production 
contracts. 

.Aircraft Industries .Assn.'s legal and 
accountiiig committees and its Board 
of Giiscmors base been considering 
the problem. 

Not until Wilson’s direcKve of Mas 
22. however, did industry begin to 
realize how great .Air F’orcc's funding 
problems- due to both the partial fund- 
ing technique and the expenditure 
ceilings— had become. 

Meetings are being held here this 
week bv a special industrs' task force 
to decide liow to deal with the prob- 

But tlicrc is rapidly growing aware- 
ness and a slower acceptance of the 
fact tliat slowdowns and cscii .some 
lerminations art now a fact of life for 
the aviation industry. 

Repc.ited w-.iriiings over the past 
several months bv Maj. Ccn. David 
II. Baker, director of procurement and 
production for Air Nhitcricl Command 


Material for ..\viation Week’s survey 
of the Defense Dcparhiient directive 
ordering an end to partial financing and 

gatiicrcd and compiled by Military 
I'iditor livett Clark and Congressional 
Editor Katherine Johnsen. 


and others— that the impict of main- 
t.iining large numbers of superior air- 
craft while developing extremely ex- 
pensive missiles was bound to be felt 
eventually (AW May 27. p- 26)-arc 
now being recalled. 

Douglos Rebuttol 
Douglas, in replying to Wilson’s di- 

• Provided a “possible interpretation" 
of the partial funding directive and 
some suggested amendments which he 
said will ’’permit the Air F'orce to pro- 
ceed with its planned program in ac- 
cordance with established methods of 


programming, directing, financing and 
contracting.’’ These were classificd- 

• Pointed out that expenditures for Fis- 
cal 1957 were running above vvTiat had 
been exjaected because of the "redue. 
tion of aircr.ift lead time and use of 
development effort fiiianeiii| methods 
in the ballistic and other missile pro- 
grams." Catling thi.s “a hump in ex- 
penditures.” he asked for reconsidera- 
tion of the directive and the spending 
ceilings. 

• Noted that “adjustments already had 
been made” in weapon system produc- 
tion schedules for F'iscal 1937 and 1958 
before the current arguments over par- 
tial funding arose. Tlic Boeing B-52 
and KC-135. Lockheed F-104. Republic 
F-105 and Comair F-106 "as well as 
some of the missile schedules liave been 
cither stretched or adjusted downward.” 
Douglas said. 

• Cited “elimination” of the Martin 
B-68 tactical bomber, the advanced 
fighlcr/bombcr (I'BX). and the Douglas 
C-132— also before the- current contro- 
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versy aiost— jiid sjid: "As ;i rcsiiit of 
the elimination of the C-1'2, no nesv 
development is included in the pro- 
gram for major transport niodctniza- 

• Said USAF already has "implemented 
a strict control to reduce o\ertimc not 
only in industry but in the Air Foret 
industrial establishments.” 

• Added that conhaetors’ overhead is 
being "critically examined . . . «ith a 
view toward sighibcantly reducing cost 
in this area.” 

Wliilc these matters could signifi- 
canflv reduce spending in Fiscal 1958 
and later years, Douglas said "there arc 
some items the Air Force mav be re- 
quited to include in the Fiscal 1958 
budget procurement program for nhich 


By Claude Witze 

Madrid, Spain— USAF's Strategic Air 
Command will take orer operational 
control of the 16th Air Force here on 
Julv 1. 

\\'ith the 16th SAC will get a com- 
plex of four new bases serviced b\ a 
485-milc fuel pipeline and seven air- 
craft control and warning stations. Es- 
tablishment of the bases and an air 
defense system for joint use with the 
Spanisli Air Force will open a new 
frontier against the Russian menace. 

The sites in Spain will represent an 
■American investment of S350 million 
by the end of Fiscal 1958. They will 
be fully operational by next spring. 
Several months before that, SAC Mill 
start rotating combat aircraft to Spain 
from stateside bases. 

Commander of the 16tli will be Maj. 
Gen. Henry K. Mooney, who will move 
into headquarters at Tonejon Air Base, 
18 miles northeast of this capital. lie 
has been reassigned from Marcli AFB. 
Calif., where he was deputv commander 
ol the i 5th Air Force. 

Gen. Mooney will take o\cr from 
Maj. Gen. August W. Kissner, who is 
credited with being the man behind 
the scenes in negotiations that started 
in 1951 and led to the joint effort to 
provide Spanish bases for SAC. Gen. 
Kissner has been in command of both 
the 16th Air Force and the Joint United 
States Military Group (JUSMG) in 
Madrid. 

Spain’s contribution to the program 
is that it provides the real estate, all 
of it on existing Spanish Air F'otce 
facilities. U. S. money has been used 
to build on the real estate. Joint oecu- 
lancy will provide SAC with new econ- 
omies in manpower because the bases 
will be lieaded by a Spanish Air Force 


no provision lias been made." Tliey 
include: 

• Republic XF'-I03 and its associated 
dual cycle engine. Douglas said "strong 
cninmitments have been made" but "no 
(dollar) provision has been made for 
continuing it." 

• Bell’s Rascal air-to-ground missile. 
.Air Force has decided it is ncccssarv to 
support live Rascal to "a minimal opera- 
tional capability.” Douglas said. 

■ North American Navalio intcrconti- 
iiontal cruise missiles. Navaho "is un- 
der active consideration for continu- 
ance," Doiigbs said. 

Any decisions to finance those pro- 
grams in Fiscal ’58 would tend to off 
set reductions made in other areas, 
Douglas said. 


commander. It will be his job to take 
cate of the housekeeping for USAF 
squadrons and provide local security. 

The agreement runs for 10 vears 
with provision for two five-vear exten- 
sions. If and when USAF leaves, Spain 
has an option to buy anything not 
moved out by the retiring tenant. It is 
clear that what is left will include at 
least the modern, permanent buildings 
and vastly improved ninwav svstcnis 
now being installed. 

The new bases include; 

• Torrejon Air Base, the W'right Field 
of the Spanish Air Force, home of its 
Research and Development Center. 
'ITie old runway has been overlaid and 
lengthened to 13,400 ft. new park- 
ing apron, now almost finished, is a 
mile and a half long, a quarter of a 
mile wide. It will be tire most impor- 
tant air base in Spain, home of S.AC’s 
5th Air Division. In addition to the 
usual control tovvet, operations build- 
ing, alert hangars and refueling svstem. 
there will be several shops, 156,000 
sq. ft. of warehouse space and quarters 
for more than 4,500 men. 

USAF’s estimated investment is 562 
iiiiDion. 

• Zaragoza Ait Base, 200 ini. northeast 
of Madrid, a merger of two Snanisli 
bases, Sanjurjo and Valenzuela. Tlic 
combine will have two parallel ninwavs, 
10,000 ft. and 12.200 ft. long. One of 
tile fields already has a substantial lav- 
emt of hangars and warehouses but 
USAF still is building an underground 
communications center, control tower, 
squadron operations building, mainte- 
nance sliops, quarters for 900 men. 
More than 46,000 sq. ft. of new w-atc- 
houscs arc going up. in addition to a 
chapel, service club, tlieater and hospi- 
tal. Estimated expense: 537 million. 

• Moron Ait Base, 25 nri. southeast of 


Seville. Here it was necessary for tlic 
Spanish to acquire additional land and 
reroute a highway and railroad. Tlictt 
is a new runway 11,800 ft. long, the 
usual buildings and maintcnmice shops, 
mote than 4.500 sq. ft. of warehouse 
space, recreational facilities and billets 
for more tliaii 600 men. Estimated cost 
is 534 million. 

• San Pablo Ait Base, five miles nortli- 
cast of Seville, foturo liomc of the 
Spain Air .Materiel Area (SPAMA). A 
former municipal airport, the main 
runway has been increased to 11,500 ft. 
About ten buildings, including a hos- 
pital, arc being constnreted- U. S. in- 
vestment hctc is estimated at 59 mil- 

Biggest expenditure at a single site 
will be a 579 million investment at 
Rota, a port neat the southern tip of 
the peninsula- This will be the first 
U. S- Naval .Air Station in^ Europe and 
home of the Sixth l''lcet, now based at 
A'illcfrancc, France, sixty miles nortli 
west of the Straits of Gibraltar. It also 
vrill be tlic home of the Naval Fuel De- 
pot and mouth of the new pipeline serv- 
ing SAC bases north to Zaragoza, 485 
mi, avv-ay. U. S. facilities will occupy 
5,750 acres witli another 160 aacs rc- 
sen'cd for Spanislr use. 

Common to ail these in-fallations 
will be tlie vital lighting, navigation 
aids, GCA and power facilities. W'atcr 
supply is difficult to locate and expen- 
sive to exploit. 

The fuel pipeline is linked to all 
bases. In addition to Rora. there arc 
major storage areas at Seville, Madrid 
and Zaragoza. 

Total cost of the entire fueling sys- 
tem has been estimated at 541 million. 

micro is no estimate of how ntuch 
U.S. is investing in a warning svstem 
for tlic Spanish frontier, but the sites 
have been identified as Villatobas. Con- 
stantinaz. Rosas, Bcnidorni, Inoges, 
Gorjinaki! and Sollcr. Housing is being 
provided at these points trom surplus 
commoditv iiioncv. 

Operation of the air defense network 
will involve cooperation between U.S. 
and Sp.misli units. It will have a net- 
work of botli heavy and light stations 
patterned after those developed in the 
United States and N’.ATO countries. 
Tlio center will be at Tonejon. from 
where both U.S. fighter units and 
North .Amcriciin F-86 Sabres bclona- 
ing to the Spanisli Air Force will be 
«in trolled. 

Gen, Kissner emphasizes there has 
been no crash program to rush construc- 
tion in Spain. The prime contractor 
i.s a joint firm formed for tlie job 
under the name of Brown, Ravinond 
and W’alsh. It is composed of Brown 
& Root of Houston, ’I’ex.; Ravmond 
Concrete Pile Co. of New York and 
the Walsh Construction Co. of Daven- 
port, Iowa, 


SAC Prepares to Take Control 
Of Compl ex of Spanish Bases 
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Hawk Defends at Low Altitudes 
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Navy Views Polaris As Support Weapon 


San Francisco-Niny’s fleet ballistic 
missile Polaris will be a supporting 
weapon in future task forces which will 
still be built around the aircraft carrier, 
Rear Adin. \V. K. Rabom told mem- 
bers of the American Rocket Socictv 
and the American Socicts' of Mechani- 
cal Engineers. Raborn is director of 
the Polaris project. 

Dei elopmcnt of the Polaris docs not 
mean that Navy has abandoned the 
concept of balanced forces using a com- 
bination of weapons, he said. Its tactical 
mission would be to beat down fixed 
base ait and missile defense to pai’e 
the wav for carrier strikes aimed at 
destroying mobile or concealed ptiiiiary 

Need for precise knowledge of the 
locations of launcher and target makes 
the ballistic missile relatively useless 
against the concealed targets. 

The air-breathing cruise missile docs 
have a part to pGi' in the balanced 
force concept because it is compara- 
tively easy to design a terminal guid- 
ance system tliat will direct it to 
approximately located targets. 

Infantry Comparison 

Raborn compared manned carrier 
aircraft to infantry. He said enemy 
military operations cannot be halted un- 
til the manned airplane is on the scene 
to cope with targets bevond the 
sophistication of missile gnidance sys- 
tems now anticipated- 

Raborn claimed the seaborne liallistic 
missile would be more difficult to 
counter with an anti-missile defense 
than its land-based cousin. Infinite 
number of launching points available 
will make it impossible to pre-plot the 
trajectory of Polaris, he said. 

Technical sessions of the two pnifcs- 
sional societies attracted about 1,800 
people. 

Ramjets received much attention 
from Rocket Socicts' authors. Methods 
and equipment for experimentally de- 
termining ramjet dvnamic characteris- 
tics were outlined by Carl B. Went- 
worth and George Vasu of NAC.\’s 
Lewis Flight Propulsion Laboratorv. 

They pointed out that the dynamic 
behavior of ramjets ftin best be kudied 
bv operating them in the realistic en- 
vironments of wind tunnels and free 

Since thrust is dependent On in- 
ternal pressures, interest is centered on 
transient bchaiior of engine pressures 
in an unsteady environment. 

Pressure at the combustor inlet is a 
function of combii.stor temperature ratio 
and reaches its maxinnmi when the dif- 
fuser normal shock is at the lip of the 
diffu.scr inlet. This set of circumstances 


suggests that operation can be con- 
trolled by larying fuel-air ratio to estab- 
lish the tight temperature ratio. To do 
this, shock position must be sensed by 
the fuel control systems and the sensing 
of unforeseen disturbances is an im- 
portant problciii for the designer. 

A wind tunnel or free jet to be 
used in studying the problem must be 
capable of simulating the supercritical 
regime in which too low a temperature 
ratio allows the diffuser to swallow the 
sliock, and the subcritical regime in 
which too high a ratio pushes the shock 
out of the inlet. The subcritical region 
is the mote ditficult to obtain in the 
laboratory. 

Facility Size 

Pressure disturbances arc propagated 
through the air stream at the speed of 
sound which varies with the square root 
of temperatirrc- Therefore, correct simu- 
lation demands that the stagnation tem- 
perature of engine air in the tunnel 
must be the same as that for the engine 
in flight. 

Present analvtical tools are incapable 
of deriving full scale engine dynamics 
from scale model tests so a facility to be 
useful must be able to accommodate 
the actual engine. 

The supersonic wind tunnel provides 
good simulation of Mach numbers and 
pressures inside and outside the engine, 
can be operated in the subcritical regime 
and mav be roomy enough to permit 
angle o( attack changes. Few existing 
dosed circuit tunnels can be used to test 
a running engine because tcmpcratiites 
are raised and air is contaminated by ex- 
haust. In open circuit tunnels, pressure 
altitude is a function of Mach number 
and cannot be saried independently. 
The temperature of tunnel air is limited 
by the response of tunnel wall materials 
to temperature and stress. 

Becaitsc of the necessary stagnation 
temperature errors in existing tunnels, 
the speed of pressure disturbance propa- 
gation may be about 2S% less than that 
in flight at high Mach numbers and 
high altitudes. 

The free jet is a tvpc of facility which 
has been used with engines as ^arge as 
48 in. in diameter. If the diameter of 
the stream is large enough compared 
to the inlet it is possible to simulate 
both subcritical and supercritical op- 

Becausc the supersonic nozzle has a 
fixed configuration, there arc no highly 
stressed walls as in uind tunnels to limit 
air temperatures. Tests were reported 
in which no trouble was reported at 
temperatures os'er 900F. Since nozzle 
shape is fixed, the nozzles must be re- 
placed to change the lest Mach number. 


Rajmond Greenberg of Gurtiss- 
\V'tight described the Phase IV ramjet 
test facility at the company's Wood- 
Ridge, N. J. plant. It is a blow down 
tunnel using high pressure stored air 
coupled with low pressure air from con- 
tinuously operated compressors. Heat- 
ers raise the air tcinpecaturc to the de- 
sired level- Pressure altitude is varied 
bs' exhausting air through a series of 
stcanr fed ejectors- 

Tlic system can be tun intermittently 
for simulation of altitudes around 45,- 
000 ft. tiir the stored air or continuously 
from the compressors which permit 
higher altitude simulation. Two chanr- 
bers can be supplied through insulated 
ducts and surge tanks. 

One test chamber is 12 ft. in diame- 
ter and 60 ft. long. Its surge tank is 
removable to permit mounting of the 
engine. The other is 14 ft. in diameter, 
90 ft. long and has a side hatch for 
engine mounting. Pressure leakage is 
presented by hydraulic locks and water 
inflated seals. 

The facility is capable of three modes 
of testing; direct connect, ducted nozzle 
and free jet. The free jet has been 
found especially valuable in studying 
buzz cycle and control system perform- 

Heating Simulation 

The comhination of tire high pres- 
sure bIo«' down system and the losv 
pressure compressor system enables the 
operator to simulate starting at low 
altitudes and climb to high altitudes 
during nhicli the blow down system is 
shut do«n aird the compressor con- 

During simultaneous operation, air 
from the t«'0 sources is mixed bv an 

High fuel temperatures due to aero- 
dynamic heating are simulated bv run- 
ning fuel through steam heat ex- 
changers. Three-way control valves by- 
pass and ntix fuel in varying propor- 
tions to program temperature cfiangcs- 
Maximiim temperature is 550F. .\n 
additional chemical heat exchanger can 
be used to raise fuel temperature to 
500F. 

Method of flame stabilization in the 
boundacs' layer of a heated plate was 
presented by Richard W. Ziciner of 
Armour Research Foundation and Ali 
Bulent Cambel of Northwestern Uni- 
versity. It has ob'Tous applications in 
ramjets and afterburners to replace 
bluff bodied flame-holders which inter- 
fere with Bow and create turbulence. 
In practice, the heated surface mav he 
a circular cylinder or a flat plate aliped 
parallel to the flow. Flow separation 
docs not occur with boundary layer 
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flame stabilization and no turbulence 
IS generated. 

Since boundary layer \elocity de- 
creases as the surface is approached, 
there is a line along which stream veloc- 
ity and flame propagation velocity ate 
eaual. In the area behind this line 
where stream velocity is less than flame 
propagation velocity, the flame front 
will move upstream to the locus of 
equal velocities and advance along it 
to the upstream position where the 
boundary layer is so thin as to quench 
the flame. 

The plate absorbs some heat from 
the burning mixture and in so doing 
quenches the flame in the part of 
boundary layer closest to it. The depth 
of this dead space determines how far 
upstream the flame can he stabilized. 
A cold plate would let the flame be 
blown out of the engine. 

The intersection of the upper edge 


of the dead space and the locus of equal 
I'clocitics represents tlie point of fur- 
thest advance. The flame front should 
stabilize here and propagate into the 
fresh mixture. 

When the surface temperature is 
raised, three important changes take 
place which stabilize the flame; 

• Flame propagation velocity rises 
where local fucl-ait charge temperatures 
arc higher. 

• Boundary layer thickness increases 
with increased heat transfer from the 
surface. 

• Dead space thickness decreases when 
higher surface temperature cuts the 
amount of heat lost through the wall. 

Turbulence in the approaching mix- 
ture would increase flame propagation 
rate but the rapid flame spreading asso- 
ciated with bluff bodied flame holders 
does not ordinarily occur with boundary 
layer stabilization. 


Three areas of progress in the study 
of hypersonic flow during the past two 
years were cited by Lester Lees of the 
Gu^enheim Aeronautical Laboratory 
at California Institute of Technology; 

• Blunt-body aerodynamics and heat 
transfer. 

• Aerodynamics of blunt-nose slender 
bodies, including various viscous inter- 
actions. 

• Real gas effects. In this field, thorough 
studies have been made of radiation 
from hot gases in the shock layer 
around a blunt body and electrical con- 
ductivity of air at high temperatures. 
Lower limits have been found for chem- 
ical dissociation rates across shock 
nascs and for recombination rales in 
tapidlv cooled flows. 

Vibrational relaxation times of oxy- 
gen, nitrogen, carbon dioxide and car- 
bon monoxide at high temperatures have 
been learned. 


New Alloys Can Avoid Weight Rise 


San Francisco— Currently available 
heat-resistant materials will impose seri- 
ous weight penalty on the high per- 
formance supersonic aircraft, but 
promising higli strength experimental 
titanium or other alloys in development 
can make the hot airplane competitive 
in gross weight with present aluminum 
alloy airplanes. 

'rhis was the gist of what two Lock- 
heed Aircraft Corp, engineers, II. B. 
Sipple, a materials and process engi- 
neer. and G. G. Walk, a research 
specialist, told a meeting here of the 
American Societs’ of Mechanical h.ngi- 
neets. The Society held joint sessions 
with tlic American Rocket Socich. 
Size of Penally 

For 600F operation, the Lockheed 
engineers pointed out, an airplane using 
currently available high temperature 
materials can be expected to weigli li 
times as much as its predecessor 
counterpart in aluminum allov. Other 
points about the hot airplane the 
Lockheed men brought Out; 

• Completely new manufacturing meth- 
ods will be required. To make the 
transition on schedule, and at least 
expense, it is essential that the high- 
strength heat-resistant materials be de- 
veloped where possible for use within 
limits of existing fabricating equipment. 
Ncs'cttlieless, innosations probably will 
be required in forming and machining, 
and wcldabilih’ of new materials will 
base to be evaluated. 

• Larger sizes, close tolerances, and di- 
mensional precision needs will be more 
critical in most cases in the heat- 
resistant materials because of the rela- 
tively greater weight penalty involved 
for excess material. 

• Non-metallic materials pose critical 


desclopment problems. Plastics for 
transparent enclosures and radomes, 
elastomers for fuel and nil sealants, tires 
and flexible fuel cells, anti ]>olyinets for 
paints and insulating materials pose for- 
midable dcvciopnrcnt needs. 

Use of die steels in new high-speed 
aircraft was emphasized bv E. ,\. Sim- 
kovich of Republic Aviation Corp.'s 
engineering research section. Pointing 
out that current titanium sheet and bar 
alloys cannot be utilized efficiently at 
650-1,0001', Simkovich said the so- 
called "hot-work die steels” had been 
introduced- These materials temper at 
about l.OjOF, are quite stable and hiwc 
good fabrication characteristics, he dc- 

"Our two years of experience with 
the die steels leads us to believe that 
in the majority of applications in 650- 
l.OOOF, thev ate far superior to any of 
the known asailable alloys," Simkovich 
said. 

Potential High 

These steels have a tremendous po- 
tential, Siinkoi'ich said, not only for 
applications involving extreme tempera- 
ture. but also for use at low tempera- 
ture. Landing gear axles of Republic's 
new fighter-bombers are made from 
5CR-MO-V die steel, and work is un- 
der way to replace more of the low- 
temperature steels with a die grade. 

One of the problems involved in die 
steels is need for care in heat treatment. 


Coverage of the Amenean Roeket So- 
ciety and .American Society of Nfechani- 
cal Engineeis sessions in San Francisco 
WHS provided by Irving Stone and Russell 
Hawkes of Aviab'on Week's Los Angeles 
Bureau. 


Decarburization is quite rapid at tem- 
peratures involved, so that salt baths or 
inert atmospheres must be used. 

One of the more promising new 
fabrication methods which permits op- 
timum structural use of a material is 
flashweldiiig. Simkovich said. W'hile 
landing gears base used this method 
quite cxtcnsiscly, very little attention 
has been gir en to the process for major 
structural parts, he added. Republic 
plans to use the process in manufacture 
of \’ciy large structures, such as wing 
spars, and testing of components is 
under way. One recent application is 
a dive brake attachment flashwcicicci 
from two -4MN-4AL titanium forgings. 
Evaluation has indicated excellent ten- 
sile. bend, creep, and fatigue properties 
for the weldment. 

Engine Analyzer 

Need for an engine analvzei in con- 
nection with turbojet powcrplant.s in- 
stalled in aircraft was stressed by L. A. 
Wilson. Navy Bureau of Aeronautics 
powcrplant maintenance engineering 
tcclinician. 

One of the greatest maintenance 
problems is detection and correction of 
malfunctioning in installed jet engines, 
he said. To cope with this diffiaiUv. 
the analvzer should he able to indicate 
if the engine is operating correctly and. 
if not. locate the tronble source. Ideal 
analyzer, he said, would be sufficiently 
small in size and weight for instalbition 
in an aircraft. But even a larger instru- 
ment would be suitable, he added, pro- 
viding it would be portable, for use in 
ground checks during routine mainfe- 

The analyzer would be most u.scful 
in detecting malfunctioning before 
failure occurs and in distinguishing 
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between troubles requiring an engine 
overhaul and those requiring rc|>Iaci. 
niciit of an accessory . 

Ill addition to vibration analysis, the 
iinalyzet should provide the line inc- 
chaiiic with answers to these questions; 

• Is engine developing enough thrust 
to give expected performance? 

• Is specific fuel cinisninption such that 
plane can perform its normal mission? 

• Will plane operate tliroughout range 
of speed and altitude without ciieomi- 
tcring slow acceleration, compressor 
stall, ovcr-tcmperatiirc. hot spots and 

• If malfunctions arc revealed, what ac- 
cessory or component is cause? 

Safety in Design 

Highlights of industry’s focus on 
safety ill design detail were presented 
hv ferome Lcdcrer, director. Might 
S.ifcty Foundation, liic, Enipliasixing 
the importance of liuinan factors to de- 
sign safety, Lcdcrer related that Lock- 
heed's Marietta. Ga., Human En- 
gineering Group had surveyed about 
40 ntajor aircraft and equipment man- 
ufacturers to determine state of human 
factors research programs in these com- 
panies. Survey revealed; 

• Human factors researcli program had 
liecn organized by 24 of the companies, 
six others were organizing such groups. 


and one was using a consultant for 
this purpose. 

• Most of the human factors groups re- 
port to high levels in the engineering 
division. About half of tlie groups par- 
ticipate in design as well as in applied 

• Size of groiqjs ranges from one to 52. 
six being the average, with an antici- 
pated growtii in almost all companies. 

• Specialities of members arc about 
equally divided between psychologists 
•md engineers, with smaller numbers of 
pliysiologists, acromcdical specialists, pi- 
lots. operation analysts, etc. Total of 
207 professional and technical peO|)le 
were employed in reported [srograms. 

Convair Division of General Dyna- 
mics Corp., Boeing Aiqjlane Co., and 
Republic .Aviation Corp. arc ui;iking 
significant contributions through design 
safetv groups which monitor design to 
in.siirc that previous mistakes are not re- 
peated, Lcdcrer told Avution Week. 

In Coiivair's h'ort Worth plant. De- 
sign Safety Section gets information 
from CA.A, USAk’, Navy. NAC.A. air- 
lines, foimd;itions, field service and 
otlier Convair facilities, feeds this data 
to groups encompassing a broad area of 
activity under airframe and vystem de- 
sign, flight and ground operation, and 
luiman factors. Tims, under Iruiiian fac- 
tors. there arc study divisions for es- 


cape systems, ait contamination, co; 
trols and instrument artangemeni 
environment limitations, nuclear haz- 
ards, crash survival and space flight. 

Key factor in missile auxiliary power- 
supply devciopmait were outlined bv 
W. R. Chapman, development man- 
ager, and T. C. Noonan, associate 
director. Staff Research and Dcvclo])- 
inciit, Thompson Products, Inc. 
Approach to Problem 

•Approach used to ovetoome problem 
involved in various pluses associated 
with |jerfccting a system includes tlies. 
liiglilights: 

• Accomplish early tescateli and devel- 
opment on systems and principal hard- 

must be done by advanced financing 
from one to two years prior to a for- 


• Supplier-manufacturer and customer 
must continually coordinate closely re- 
quirements for the whole svstem so 
that it eventually matches "the most 
subtle needs" of the missile. There 
must be an integration of power systems 
and missile subsvstcms to form a com- 
plete system which can operate as 
desired when all subsystems interplnv 
during the missile flight. 

• Inslihitc backup programs on com- 
ponents and in critical areas. In one 
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program, Ixickiip effort on rompoiicnts 
w-ds utilized in more than lialf of the 
total major components. Chapman and 
Noonan revealed. Backup procedure is 
extrcniciv expensise from initial dcscl- 
opment standpoint. Inif doubles assur- 
ance of ultimate success and cuts des rf- 
opment time. 

• Separate research, and development 
phase from production of large numbers 
of experimental models or prototspes, 
bv pror iding separate shop, assembly 
and test facilities. 

An advanced aiuriliary power system 
requires 5-S scars from beginning of 
applied research and feasibility study to 
deliser.' of first production unit, tliis 
means that the supplier-manufacturer 
should have available for piaiining and 
research the 5-10 year anticipated fu- 
ture svstem requirements. Chapman 
and Noonan said. 

Some avenues for future investigation 
for improvement include: 

• Research on elastomers for seal and 
fnc]-cx|)ulsion-systcm application with 
commonly used monopropellants. 

• Evaluation of raonopiopcllant cliar- 
actcristic.s related to safety, long-term 
storage and .solid deposition during de- 
composition. 

• Research on all tvpes of turbines to 
obtain performance characteristics and 
criteria for use b\- turbine designer. 

• Comparative study of performance, 
weight and reliability of princijjal aiix- 
iliarv power techniques s’crsus horse- 
power and duration for future appliea- 

• Studies of bearings and lubrication in 
ultra-highspeed rotating machinery at 
expected temperature extremes. 

• Investigation of hot gas static and 
rotating seals for impros’cd reliability 
and ease in assembly and serr icing. 

X-7 Test Program 
Will Be Continued 

Snnnwale, Calif.-Loctliccd Missile 
Systems will continue its ramjet engine 
flight test program under a S14.5 mil- 
lion USAF contTnet. 

This means continued scrs'ice for the 
Lockheed X-7 ramjet test r chiclc. The 
new contract, one of the largest re- 
ceised in the 10 vear histors’ of the X-7, 
will extend the X-7 program through 
mid-1958. 

Sea Slug Will Go on 
Four New Destroyers 

London- \rmslrong WTiitworth Sea 
Slug ship-to-air guided missile will be 
fitted to the four guided weapons dc- 
strovers now on order for the .Admiralty- 
Sea Slug is described as a medium 
range ncapon. Its propulsion system 
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CF-100 Breaks Up, Crashes 

Disintegrating Arxo CF-lOO has just lost 
wing tips and tall before spectators at an air 
show at London, Out. Two mao Roval 
Canadian Air Force crew was killed in 
crash. Interceptor, approaching airport at 
high speed and low altitude, began to break 
np shortly after pilot shitted slight pull out. 
Wing tips broke upwards first and tail fol- 
lowed. The aircraft went into a Rat spin, 
shedding structure. Clashed and burned. 
Crowd escaped inpiTy. 

consists of a siistainer motor and four 
boosters svhicli arc jettisoned after the 
missile reaches supersonic speed. Sea 
Slug can be operated and fired without 
exposing any of the ship’s personnel to 
danger, the Admiialtr- s.iys- The mis- 
siles ate fired from a tiiplc ramp 
launcher which is fed automatically 
from a magazine below decks. 

Tests of Sea Slug have been carried 
out on tbc Clausen rolling platform .it 
the Aberportli Missile Range and 
aboard the guided weapon trials ship 
^.^[.S. Girdle Ness. Of the firings at 
sea from the Girdle Ness, the "vast ma- 
jority" have been successful, the Navy 
reports. 

Sea Slug is 19-ft. 6-in. long, 20 in. in 
diameter and has a 65 in. wingspan. 

Firms iissociatcd with the develop- 
ment of the Sea Slug weapon s)stem 
include General Klectric Cc-. Sperry 
Gvro Co.. |olin niompson Comeyor 
Co.. Sir Geo. Godfrey :md partners, 
\'ickcrs -Armstrongs, Metropolitan 
Vickers. McMichacl Radio. L.M.I. En- 
gineering Development, and Imperial 
Chcmie-,il Industries. 


Victor. Vulcan Pass 
Mach 1, British Say 

London-Britain’s A’ulcan and Victor 
V-bombers. which arc appeatine in two 
ne«- sersions, hast passed Maeli 1 tlur- 
ing flight tests. Tlie transitions occulted 
in di' es, and in the e.ise of the Handley 
Page Victor, occurred accidentally. 

llandlcy Page asseits that the Victor 
is the ''largest airplane in tlic world to 
break tlio sound banicr." It has a wing 
sixm of 110 ft. and a length of nearly 
115 ft. 

The company asserted that Mach I 
was exceeded when the pilot's attention 
ssas diverted elsewhere during a high 

Tins led to an uiiintcntiimally amus- 
ing headline in the Times: "Victor 
bomber faster than sound-an inadvert- 
ent success.” 

liaiidlev Page’s announcement of the 
event was quickly followed b\- a claim 
from A. V. Roe that its Vulcan had 
exceeded the speed of sound on "scscral 

Nesv s’ctsion of the A'ule.in, the Mk. 
II, wd! use the Bristol Olympus Mk. 6 
turbojet engine rated at 16,000 lb. 
tlmist. The A'ictor Mk. II svill use 
Rolls-Royce Goim ay Mk. II engines. 

Choice of the Bristol engine for the 
Vulcan indicates British base decided 
against complete Rolls-Ro;cc domina- 
tion of the British jet engine market. 

News Digest 


Convair B-58 detachable pod drop 
tests began at ARDC's Special \V capons 
Center, Kirtland .AFB, N. Mcx. 

Titanium sponge price reductions 
will save fabricators 50 cents a pound. 
Du Pout Co., reduced its Grade A-1 
from S2.75 to S2.25: Grade A-2 from 
S2.50 to S2 and Grade ,A-2 fines from 
S2.15 to S1.65 a pound. Titanimn 
Metals Corp-. which has one grade 
corresponding to du Pont .\-l, reduced 
price from S2.75 to S2.25. Reductions 
folloM'cd cuts made previously on bar 
and billet. 

Lear, Inc., will build three axis damp- 
ing sistcm.s for Lockheed I'-IO-I. Stock- 
holders also uetc told at anmi.il meet- 
ing that Lear is building flight reference 
and automatic flight control systems 
for helicopters and Northrop T-3& 


Continental Motors, which earned 
5705,699 in the first half of 1956 
fiscal vear, almost tripled that figure 
this 'car. First six months earnings, 
for period ending April 30, ucrc 
52,007,067. 
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Hallmarks of Freedom 

Delfa...lhc shape that won a striking victory in performance on both sides of 
the sonic barrier, is your rieiv hallmark of freedom! Flying around the clock 
with the U.S.Air Force, Convair’s supersonic F-102A all-weather 
Interceptor affords you security never before attained by our air defense 
system. Master of any invading aircraft, the delia-w\ng F-I02A is another 
outstanding example of Convair’s engineering w the Nih power. 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
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AIR TRANSPORT 


Planning 


Delta Bnckles Down to Jet 

Traffic, fleet analyzed by management consultants 
to give carrier picture of future maintenance need. 


By Glenn Garrison 

New York— One airline’s solution to 
s jet planning problem has been to hire 
.1 consultant to take a long, deep look 
into the fast-approaching future and 
spell out just what facilities will be 
needed to maintain the new generation 
of aircraft and phase out the old. 

In a massir e report recently handed 
to Delta ,Mr Lines by the management 
consultant firm of Ctesap. McCormick 
and Paget, Delta's traffic and fleet situa- 
tion through 1975 is analysed and tlie 
following major recommendations 

• fet and piston aircraft and engine 
orerhau! facilities should be combined 
and located in a single new unit to be 
built at a specified city. 

• Four-engined A, B and C check facili- 
ties should be separated from the over- 
haul base and located at another speci- 
fied City- 

Purpose of the study, which required 
seven months and considerable svork 
with Delta, other airlines, airframe and 
engine manufacturers, engine overhaul 
contractors, military and other gor em- 
ment agencies, was to determine the 
addib'onal maintenance and os’crhaul 
facilities Delta svould need fot the jets 
it expects to reccisc within the next 
five years, and the layout and loc.ntion 
of these facilities. 

Five areas were explored in the study; 

• Requirement for all equipment, man- 
power and parts for os crhaul and main- 
tenance of jet airplanes to be acquired 
by Delta between now and 1960, to 
meet traffic volume through 1965. 

• Location of jet overhaul and mainte- 
nance facilities providing maximum 
service at lowest cost. 

• Present piston facilities which might 
be combined with jet facilities. 

• Lasout and man]>owcr requirements 
for tlic facilities. 

• Economic and operating considera- 
tions applicable to different possible 
facility locations. 

Cresap, McCormick and Paget set up 
ii detailed schedule for Delta to follow 
in developing jet facilities and train- 
ing personnel, and urged the airline to 
create a separate planning unit fully 
responsible for the jet program. 

Stressing the importance of proper 
immediate planning for the adr’Cnt of 
jets, Chip’s report predicts that those 


airlines which do the soundest job of 
forsvard planning will be the ones most 
likeh to survive. 

“It has been the experience of Cre- 
sap, McCormick and Paget,” Delta 
is informed in the report, "that, as a 
business grows in size, at different stages 
of growth different organizational prob- 
lems will arise. .Mso, most industries 
go through a stage of industrv-wide 
growth, when the creation of excess ca- 
pacity and the problems confronting 
management in adjusting to these 
changing conditions result in a period 
of declining profits and the failure of 
those in the industry least able to com- 

The airline industry may go through 
such a period during the next ten years, 
according to CMP, and "because of the 
great demands for outside capital to 
iinance the great expansion anticip;itcd, 
all airlines arc and svill be in a particu- 
larlv vulnerable position." During the 
course of the study, the firm tc|sorts, 
jet programs of other major airlines, 
including American, TTV'A. Eastern 
and Pan American were examined 
closely. Each of these airlines has a 
separate jet planning facility. 
Comprehensive Plan 

From these smvev contacts, the re- 
port notes, “it seems clear that Delta's 
planning for the jet age is at present 
as complete and comprehensisc as that 
of any of the major airlines. 

But unless Delta sets up the tecom 
mended staff planning unit, "this ad- 
vantage will certainly be lost.” 

Following out this recommendation, 
Delta has added a facilities planning 
group to its already existing facilities 
construction group. The airline also 
has appointed a coordinator for its jet 
maintenance program and has added 
about half a dozen people from \ arious 
technical departments to the svotk. 

"We hare had people doing this job 
anyhow.” Charles H. Dolson, vice presi- 
dent-operations. told Aviation W'ekk, 
"but they were spread prottv thin.” 

Dolson left doubts as to whether the 
CMP report’s major recoinmendatimi.s 
will be carried out on schedule. big 

Delta accepts the report as a long- 
range proposition, Dolson said, but is 
taking a further look at cost estimates. 
Also, the airline is still considering farm- 


ing out its jet overhaul for the first 
couple of vears, a move that the report 
docs not recommend fot Delta. 

But the studv pointed up the need 
for detailed planning, which Delta 
people arc now doing, Dolson noted. 
New Field 

W'heo CMP took on the jet mainte- 
nance planning assignment for Delta, 
it entered an area in which there was 
little commercial experience as guid- 
ance. During the first phase of the 
study, the consultants found no ac- 
curate information available on com- 
mercial jet aircraft or engine perform- 
ance, although “considerable informa- 
tion can be expected to become a\ ail- 
able within the next two or three 

Slowness with which airlines h.nc 
come to grips with their jet planning 
problems until rccentlv is illustrated, 
CMP partner Harry G. Beggs told 
Aviation W'ekk. by the fact that sev- 
eral airlines have linrricdly changed 
their minds in recent months about 
loc.itions for jet maintcoance bases. 

His firm’s first step in beginning the 
study, Beggs said, was to spend about 
a month in digging out and checking 
sarious traffic forecasts to provide an 
estimate of workload Delta can expect 
in terms of aircraft flying hours. 

Starting with Dec. 31, 1960. as a 
point at which Delta’s DC-Ss and Con- 
vair 880s svill all be in service, a fore- 
cast of flying hours of the various air- 
craft in expected configurations was 
made on an annual basis through 1975. 

Tire projections were drawn from 
Delta estimates for its own routes and 
applied against several Other overall fore- 
casts. Some of the highlights of the 

• Delta will handle a r olumc of 3.978 
million p.tsscnger-miles in 1965 with 
a 62.5% load factor and revenues of 
52-15,221,200. Totals assume a 25% 
annual increase for new routes. 

• Shortage of 945 million scat-milcs 
per year will exist as of Aug. 31, 1959, 
just prior to dclivctv of first jet traiis- 

• Surplus of 1.230 million a\'ailablc scat- 
milcs will occur in late 1960 after the 
start of jet operations. Excess repre- 
sents capacities of 14 DC-3s, sesen DC- 
6s and 12 DC-7s. 

■ Long-range and short-range service 
will remain a constant 63% and 33%. 
respectively, of total revenue passcngcr- 
miics through 1973. 

• DC-8s will provide long-range coach 
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PREDICTED manhours for maintenance (above! shnv .\. B and C check (piogiessive main- 
tenance). opcialioiial check (airframe ovcihaull, engine ovcihani tcquiremciils expected for 
each (>!«.- of delta aircraft. Wliiteon-black figures emphasize cntt\ of new aircraft types 
into niaintenaiiec picture. Required scat-mile forecast (below) shows excess of capacity in 
I960 os jet operations begin. 



scnicc, svhilc long-range first class scr\'- 
icc will be presided bv the SSOs. In- 
itiallv, the DC-8s iiiav be operated 
coinbination, with 70 eoaeh and 50 
first clas-s scats, but the aircraft will 
he fulls coach bv Dec. 31, 1960. 

• Coach service in long-range ancr.ift 
will increase to 55% of total passenger 
miles in 1960, 43% in 1965 and re- 
main at 45% there-.ifter. while long- 
range first class will decline to 20':? by 
1963 and remain at that lescl. 

• By 1965, all piston ixisxcngcr aircraft 
will he replaced bs turboprop.s of the 
Elcctra tspe, svhicli will pros-ide all 
short-range coach and first class capacity. 
'l'urhiipro)>s also ssill repkicc DC-6, As 
ill all-rargo service by 1965. 

Brcakdosvn of flsing liinirs bs Delta 
indicates this picture in 1960: 

Flying Hr. 

lv|>e! Class PctVc-ai 

C\'-Ra0 First 32.820 

OC-8 Coach 25.336 

CV-440 First 81,760 

t>C-7 First 17.015 

DC-7 Coach 7.549 

DC-6.\ Fieightcr 5.28S 

Bv 1975, this picture is expected; 

Firing Hr, 

Tvpc; Class Pet Year 

C\j80 First 85,947 

DC-8 Coach 74,878 

Tniboprop First 118.100 

Turbo|)top Coach 18.371 

Tiitboprop Fleshier 3,327 

Next in the study svas a second criti- 
cal forecast— the check and ovcrluiul 
iiilcrsais for jet aircraft and engines. 
Cresap, McCormick and Paget ob- 


tained tlicir data from sources which in- 
cluded Delta’s experience ssith piston 
jrlancs. Cisil .Aeronautics Administra- 
tion past requirements, military c.xpcri- 
cucc with jets, maiuif.icturcrs esti- 
mates. comparisons of the complexity 
of each ailment of tlic jet svith each cle- 
ment of the piston plane, evahuitions of 
inaiuifactiircrs' endurance tests and pru- 
totvpc evaluation. Projections consid- 
ered potential impimcincnts in learn- 
ing ennes, engineering modifications, 


changes in operating conditions, short- 
ening of intervals when fatigue limits 
arc appioachexl, 

Basic mcriiaiil interval of the )5, 
and J47 engines at a 15% premature 
failure rate as of Dee. 31. 1956, are 
estimated in flic studv as 200 hours and 
400 hours rcspectivclv. 

The interval of the |79, at a 50% 
premature rate, is put at 160 hours for 
the same date. 

By Dee. 31. 1960, the iiitcnals at a 
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17% premature rate arc projected at 
460 hours for tlic f57, 400 liours for the 
J79- The J47 will have dropped out of 
the picture by this time. Curve of the 
other two engines levels off in 1965 at 
a 1,050 hr. intcr\al for the J57 and a 
1,000 hr. iiitenal for the J79. By 
1975, both engines have attained the 
usual CAA maximum of 1,400 hr. 

Turboprop engines, the study pre- 
dicts, will achie\'c 1,200-hr. average 
overhaul intervals by 1970 and 1.400- 
hour intersals by 1975. Capital Airlines 
has attained a 1,500 hr. figure with its 
Rolls-Royce Darts. 

With its projections of flying hours 
and overhaul intervals established, CMP 
tlien calculated the number of A, B 
and C operational checks and engine 
overhauls required during the transition 
from pistons to jets and turboprops, 
and also at five-year inten’als between 
the end of August, 1959 and the end 
of 1975. Tlicir estimates: 

• Jet engine overhauls will peak in 1960 
ata total of 556 for that vear, decline to 
317 in 1965 as orerhaul intervals in- 
crease rapidly. Traffic increases from 
1965 to 1975 are greater than overhaul 
interval increases, so the oscrhaul to- 
tals begin to rise again that vear, reach 
460 in 1975. 

• Jet A, B and C checks rise gradually 
over the period as more of the aircraft 
go into service. Total for 1960 is 506, 
total for 1975 is 1,180. 

• Jet operational checks increase gradu- 
ally. level off between 1960 and 1965 
and total 53 for the latter year. 

• Turboprop engine overhauls total 406 
in 1975. A. B and C checks for that 

? :ar arc 1,040, operational checks arc 
5. 

Final icquircinent for the calculation 
of total inanpowei Delta will need for 
its maintenance and overhaul work were 
labor standards for each cheek and 
overhaul. 

CMP developed piston aircraft labor 
standards from existing man-hour data, 
compared each clement of DC-7 
maintenance with jet maintenance to 
establish DC-8 and 880 f^urcs: 

• Convair 880 A, B and C checks will 
require 40% more man-hours than a 
similar DC-7 check, or a total of 405 
man-hours. Aircraft’s operational checks 
will require 8,016 man-hours, up 21%. 
• DC-8 A, B and C checks will require 
448 man-hours, a 55% increase o\er 
the DC-7. Operational check figure 
is 8,476 man-hours, a 28% increase. 
Man-hour requitements for jet cn- 

g 'ncs were des’clopcd from material 
om military overhaul facilities at 
Ocama and Castle AFB; from Pratt 
Sc Whitney and General Electric; 
from other airlines’ planning groups; 
and from Pacific Airmotive and South- 
west Airrootive, subcontract ovcrhaul- 
eis. Results: 


• CJS05 (179) on the 880 will require 
723 man-hours for overhaul. 

• JT3C-4 (J57) on the DOS will re- 
quire 767 man-hours. 

To both of the above standards, 
CMP added 34% for unscheduled 
maintenance and 10% foe unallocated 

After the first 120 overhauls, an im- 
provement of 5% per year for the next 
five years in engine overhaul time is 
predicted on the basis of learning ex- 
perience data available. General Elec- 
tric’s experience with its first jet 
engine showed 227% of standard man- 
hours at the start of overhaul operations. 
146% bv the time 120 engines were 
oserhauled. Southwest Airmotive’s J57 
learning forecast shows 250% of stand- 
ard at start, 100% at end of first year. 
Need for Training 

Overall, the study predicts peak Delta 
icquircments for combined checks and 
oserhauls in September 1960 at 2.4 mil- 
lion man-hours, and in December 1962 

Peaks in man-hour requirements, the 
report warns, indicate "pressing need 
for intensive training on jet merhaul 
|)rior to the start oC jet operations to 
change the timing of learning curs'C 

Having established its work and man- 
power estimates, the consultant firm 
began preparing block layouts of over- 
haul and maintenance facilities needed 
as of Dec. 3l. 1960. The layouts are 
expected to provide for expansion 
through 1975 and to serve as a basis 
for architectural drawings of aircraft 
and engine shop buildings and hangars. 

In a sample block layout of a tur- 
bine overhaul facility, CMP assumes 
a five-day, two-shift operation, which 
if found desirable for most engine over- 
haul departments, Features are: 

• Material handling minimized by U- 
shaped arrangement of departments, 
fitting the basic materials flow pattern 
from receis ing through disassembly and 
repair and assembly to engine test. 

• Flexibility in handling by piosision 
of colling parts racks, or by substitution 
of convevors for the racks. 

• Allowance foi unknown equipment 
requirements of 25% additional area 
in each department. 

• Most fix^ installation along one wall 
of the building, allowing growth in 
three directions. 

In determining what facilities Delta 
svould need for the jet age, Ctesap, Mc- 
Cormick and Paget esaluated the eco- 
nomic advantages and disadvantages of 
handling all maintenance and oscrhaul 
functions in a single facility as op- 
posed to splitting them into surious 
combinations. Also considered was pos- 
sible saving by use of present Atlanta 
facilities. 


The firm found that operational 
checks and engine overhauls could be 
most economically combined in a new 
facility. Separation of A, B and C 
checks from the oserhaul base, it was 
decided, would result in some disad- 
vantages, but these would be out- 
weighed by increased flexibility of traf- 
fic and maintenance scheduling. 

The disads’antages listed foe such 
separation included increased super- 
visory cost, engine investment and 
shipping costs. 

Building area required for all direct 
maintenance and overhaul operation.^ 
for 1960 was tentatively established 
at 520,743 sq. ft. for the completely- 
combined facility, 539,532 sq. ft. for 
the arrangement chosen. Equipment 
investment for the former was estimated 
at 83,562,099, for the latter at 53,- 
848,519, 

Base Location 

After deciding that operational checks 
and engine werhauls should be com- 
bined and A. B and C checks done in 
a separate facilily, CMP went on to 
study various possible locations for the 
bases. All major terminal points in 
Delta’s present route structure were an- 
alyzed in this connection. 

Factors considered included: 

• Capital costs— building, mos’ing, 

training, personnel moving, financing. 

• Annual operating costs— direct labof, 
land-lease, taxes, freight, fire insur- 
ance. heating. 

• Intangibles-union influence, land, 
plane scheduling to o\-erhaul. weather, 
potential route expansion. 

Har'ing provided Delta with a blue- 
print of svhat its jet age maintenance 
and os'crhaul requirements will be, 
CMP set up a schedule for plans to 
move ahead. Schedule calls for con- 
struction to begin late this vear and 
for completion of facilities by fall, 1959. 

Cresap. McCormick and Paget will 
continue to work with Delta up to the 
actual sbrt of facility constniction, 
Beggs said, to keep abreast of last-min- 
ute developments. CMP’s major con- 
tribution, according to Beggs, is a 
method of planning, a framework of 
analysis techniques. Delta can carry 

The consultant’s report comments 
that progrcssisc airline companies will 
need to make more studies of such 
problems as ground handling and trans- 
portation to maintain and improve their 
competitive positions. Management 
decisions in areas as routes, schedules, 
service and equipment will affect main- 
tenance requirements and thnrough 
planning is a must for survival. 

While the services of such consult- 
ants may be desirable from time to 
time, most planning should be carried 
out by the airlines, the report concludes. 
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Chicago Helicopter Sees Traffic Record 


By L. L. Doty 

Chicago-Chicago Helicopter Ait- 
wav.s, last of the three sciicdulcd U.S. 
Iiciicoptcr lines to btgin passciigci ser\- 
icc, expects to lead the industry by the 
cud of 1957. Current cstiuu'tcs predict 
ail ail-time traffic record of mote than 
lOO.DOO passengers for the \c-.it. 

Last vear. New York Airways, which 
introduced the first helicopter passenger 
sersicc on July 8, 1953, carried 43.205 
passengers, while Los ••\ngclcs .^irw-ays 
handled 20,419. The Los .Vngclcs car- 
rier inaugurated passenger service No\-. 
22, 1954; Chicago on Nov. 12, 1956. 
S-5B Service 

I'lie Chic-jgo company is scheduled 
li, begin service today svith the first of 
three 12-passengct S-5S helicopters it 
Inis on order. It expects the increased 
seat cajsacity to boost its passeiigct 
volume for June over the 3,000 imitk, 
a record passed only once before when 
New 3'ork Airways carried 5,150 pas- 
sengers last October. 

Chicago Helicopter moved 3,709 
passengers in May witli its fleet of 
tlirec scvcn-passcngcr S-55s to top Los 
Angeles Ainsass for the first time. 

Kev steps taken by the Chicago heli- 
copter line to break into the passenger 

• Expansion program undertaken last 
year included an investment of 51.7 
iiiilhon for the new hclieoplcrs. ground 
equipment and hangar facilities. 

• *I’raffic and sales department was or- 
ganized last year to handle the intro- 
duction of passenger seniec facilities 
and personnel and to increase emphasis 
upon sales promotion activilics. 

■ Plans to increase scope of passenger 


service will be introduced tliis fall by 
transferring S-33 operations to North- 
ern Indiana cities and Chicago North 
Shore suburbs. .At present, the airline’s 
78 daily passenger fliglits are confined 
to the triangle routes between O’Harc 
Airport. Midway .Airport and the Chi- 
cago Loop served througli Meigs Field 
on the downtown lake front. The tri- 
angle route will be cov’cred bv the 
S-58s. 

• Development of a comimitcr ticket 
book of 10 tickets to sell for S50 for 
passage on the triangle route. Fare be- 
tween anv two points on the triangle is 
55.50 one-way, including tax. 

• Extensive interline relations program 
has proved to be a successful outlet in 
exposing travelers to the helicopter 
seniec. A recent survev of 526 pas- 
sengers during the first four months of 
1957 showed that 151 travelers learned 
of the seniec from other airlines as 
compared with 95 who knew of the 
senice through newspaper advertising 
and 24 through radio advertising. 
Traffic Growth 

Enthusiasm of Chicago's manage- 
ment for passenger traffic development 
is reflected in the growth of business 
since passenger schedules were in- 
augurated between Midway and O’Hare 
airports last November. In November, 
the airline carried 425 passengers. By 
Jamiarv, the total had increased to 
1,043 and in April, it climbed to 1,752 
passengers. 

Senice from the two airports to 
downtown Chicago began in April and 
traffic on these two sectors of the tri- 
angle is following a rising fiend similar 
to that established on the original 
O’Haic-Midway route. For example. 


although the Midwav-Loop segment 
accounted for only 700 of the 3,709 
passengers carried in May. the line i.s 
forecasting an increase on this route 
to mote than 1,200 for June. 

Chicago Helicopter makes a constant 
effort to cater to passengers and stresses 
convenience and passenger comfort in 
its internal traffic ])rugranis. 

In a move to increase general accept- 
ance of the helicopter, it distributes 
booklets explaining tire principles of 
helicopter performance in non-fechnica! 
language. Airport ticket offices arc well- 
stafed and centrally located. 

However, Chicago Helicopter is in 
an enviable position to develop pas- 
sengei traffic since it enjoys sevetai of 
the advantages held by the Los Angeles 
and New York carriers but is not liamp 
cred bv some of the disadvantages that 
plague these two carriers. 

Chicago's Advantages 

For example, Chicago Helicopter 
serves a high-density, multiple airport 
complex. This is aim available to New 
York Airways for traffic drrvelopmcnt. 
but not to Los .Angeles. But New York 
is ham-strung by a number of tight ait 
traffic control fliglit restrictions in the 
airport and Manliatbm areas, while 
Chicago is free to operate tliroughout 
the Chicago metropolitan area on flight 
patterns that pennit a direct flow of 
traffic. 

Comparison of the three helicopter 
lines for any purpose is unfair at test 
and is not a true measure of relative 
progress. 'lire mute structure of tsich 
carrier differs to some degree and each 
is faced with its own unusual traffic am! 
operational requirements. 

•An .Air Transport Assn, official rc- 
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unlikely Hut Chicago Hdicoplcr will 
sene its suburban area with a sub- 
stantially greater frequency of flights 
with its present cquipnicnt. 

'llic three helicopter carriers arc con- 
viiicecl that successes gained in the 
inter-, lirport operations of Chicago and 
New York prm c the need for increased 
fiequciicr of flights in inter-eommunitv 
operations if the full passenger traffic 
potential is to be realized. 

Los Angeles Operations 

Los Angeles Airways, first of the heli- 
copter lines to be certificated, covets 
the largest area of the three companies 
and has made scscral pleas before the 
Ciril Aeronautics Board for autlioritv 
to augment its fleet of six S-aSs and 
two S->ls in order to step up schedule 
ftcqucncs. 

Aterage passenger trijs on is 

36 miles, a distance, the airline points 
out, that is generally too long for c.it 
and too short for fixed wing scnicc. 
Duriitg the third quarter of 1936, L.'kA 
carried fewer passengers than NY,^ but 
flew more passenger-miles. 

Ill May. Los Angeles mored 2,630 
passengers, close to capacits', and is 
creating an ascrage waiting-list of 25 
to 50 passengers daily. 

L.\A’s passenger revenues in 1936 
exceeded either mail or express, and 
the airline recently told the CAB that 
"the present Icrel of service offered by 
Los .Angeles .^irsvays is inadequate to 
iTicet the day-to-day demands.” It 
warned that low flight frequenev will 
liare a deterring effect on helicopter 
passenger traffic grosvth and added: 

"If the passenger is consistentiv un- 
able to get space on tire more desirable 
flights, he will soon refuse to use any 
of our flights at all and. as a result, the 
demand for all flights decreases." 




cently cautioned that "there can be no 
common denominator in solving the 
problems arid needs of the scheduled 
iiclicoptcr industry.” Howwer, some 
comparison is essential to an under- 
standing of the basic issues im olved in 
the des'clopment of helicopter pas- 
senger traffic. 

Loi Angeles Airssass is confined en- 
tirely to suburban schedules th.at are 
relatively long-haul in nature, while 
Nesv York and Chicago are focusing 
attention upon the dcsclopincnt of 
traffic between airports and from air- 
ports to the downtown sections. 

New York Penalized 

But New York is required to conform 
to zigzag and circuitous routings be- 

tics and terrain obstacles within its 
operating area, 'llie airline is eciin- 
ptlltd to fly oxer Manhattan at 1.300 
ft. on flights between LaGuardia and 
the West 30th St. heliport and fre- 
quently suffers from a p.i\load penalty 
because of a requirement calling for 
flotation gear on tlic S-3Rs. 

Helicopter ingress and egress at 
both Midway and O'Haie is dirorced 
from fixed wing operations, and 
CIL^’s routes pass over no skyscrapers 
which means no unreasonable altitude 
limitations. 

Both carriers recognize the poten- 
tial passenger traffic within each 
metropolitan area bec.iusc of slow 
ground transportation facilities and 
lack of sufficient througliwavs or ex- 
press highways. 

It ha.s been estiinntcd that it takes 
a passenger 1’)% as long to trar-cl 
from Midwa; to the Chicago loop as 
it does to fly from St. Louis to Mid- 
way. In New \'ork. taxi and limou- 
sines are slowed by 58 traffic signals 


Intercity Flights 

In addition to its inter-airport sen- 
icc. New York Ainvaxs operates pas- 
senger flights five days weekly on txvo 
inter-urban legs-from L.iGuardia, Nexx- 
ark and Idlexvild airports to \\'hitc 
Plains, N. Y. and Stamford, Conn, on 
the north and to New Brun.sxx-ick and 
Trenton, N. J„ on the south. It is 


between central Manhattan and Idle- 
wild, 

Chicago Ilclicopler, however, holds 
an adxanfagc oxer the Nexx- York line 
since the Chicago business area is 
compressed into ,i smiilier, more 
centralized section than Nesv York. 
Thus, the Chicago heliport at Meigs 
I'icid is more conxcnicntly located 
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Smoke Rings Aid Noise Study 


N'isual study of jet exhaust turbulence is made possible by Douglas Aircraft Co, engineers with smoke introduced Into jet stream and lllu 
minated bv slices of light. Method shows diflcrcncc betw-cen unaltered and altered cvEiausts and aids DC-S noise suppressor w-ork. First two 

first two photos left to right in bottum line, cxliaiist is quickly dilfrised hy suppressor txxo and four dianicters, respectively. Photo at to]i 


In a statement issued last January, 
the Board found that increases in the 
scope of the carrier's subsidized opera- 
tions ate not warranted "unless it can 
show that such increases xxill produce 
dcxelopmcntal benefits offsetting the 
increases in subsidy." 

It ex|jlained "the priniarx reason that 
Los Angeles xvas certificated by the 
Board xvas to cncoitragc the dcxclop- 
ment of rotary-wing aircraft as a mcaus 
of transportation, rather than to meet 
serxice demands" and added that the 
"justification for the considerable 
ainoiint of subsidy that xvas cnxisioned 
for an operation covering one metro- 
politan area xvas the need for experi- 
nrciilation with the lielieoptct." 

In addition to the three S-33s and 
the tiircc b-38s which it xvill have in 
full operation next month, Chicago 
IIclico)Met .\inx-ays operates six Bell 
4TC hclico|)tcr5 with xvltich it began 
serxice between Midway and the roof 
of the 1 3-storx Post Office Building in 
downtown Chicago in .August. 19-19. 

The airline later expanded its all-ntail 
serxice xvith the 47Gs to cover 52 hell. 
))orts in tire Chicago suburban area, 
llieteby serving sontc 55 scpiratc com- 


munities. Bv January, Ihc airline had 
transported ll million lb. of mail with 
the 47Gs and had accimiulaled 45.000 
hours of fliglit time while coinplctiirg 
96S of schedules. 

CIIA plans to phase nut a part, if 
not all. of its B-47Gs late this year. 
Interest on its present equipment loan 
approximated S4.300 in Alax- and will 
incrense (o S6.250 this month. The 
airline is seeking an adjusted temporary 
ratc of mail rate tliat will provide an 
axetiige moiithlx- compensation of SS4,- 
615. 

The company o|5cratcs under a seven 
year certificate granted in .August, 1956 
bv the C.AB to ennx- passengers. )rrop- 
ertx' and mail oxer established routes 
and a scx-en-ycar exemption autlrority 
to cam' passengers between any points 
xvithin'a 60-mile radius of O'l late Field. 

Opctiifing revenues in 1956 xvere 
S631.353 as compared xvith S513.709 
for the prexious year. Operating ex- 
[jcnscs amounted to 5633,534 in 1957 
and S461.176 in 1956. 

I 'unds for the purcltasc of equipment 
were raised xvith a four-year SI. 5 mil- 
lion bank loan and the offering of 23.- 
050 shares of additional common stock 


to stockluildcrs whicli amounted to 
5259,313 and increased the combined 
capital stock and surphts accounts to 
S721.030 as of IX-ccmbcr. 1956. 

John S. Gleason is president and 
treasurer of Cl LA executive vice presi- 
dent is C. \y. Moore. Other officers 
include John C. Brogan, xicc president- 
secretary: Robert S. Angstadt. vice 
president-operations, and Robert B. 
Kiel, assistant sccrctarx- and assistant 
treasurer. 

Texas-Holland Sein ice 
By KLM in Sepleinber 

KL\I Roxal Dutch Airlines lias set 
Sept. 3 as the date of the inaugural 
fliglit over its new lIouston..Amstcrdam 
transatlantic tonic. 

First flight is scheduled to Icax'C 
Schiphol airport at 11 A.M. and arrive 
in Houston at 3:45 P.M. on Sept. 4 
(local times). Tire DC-7C will stop at 
Shannon and Montreal. 

Initial departure from Houston will 
be on Sept. 6. xvitli a stop only at 
Montreal. Elapsed time of the 5.100- 
mi. flight is sclicdulcd as IS hours. 
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A SPECIAL BREED OF CAT... 



...and the divisions of H & B American Machine Co., 
Inc. offer you the specialized skills and equipment 
needed to produce these parts on schedule 
and of the highest quality. 


Convair B>5S 


American Machine Co., Inc. 


General Offices: Prudential Plaza, Chicago 1, Illinois 


SHORTLINES 


► National Safety Council ga'C the 
Award of Honor to 56 U. S. airlines for 
flying their 1956 sclicdiiies without a 
|)asscngcr or crew fatalih'. T'hc overall 
fatality rate for scheduled U.S. airlines 
in 1956 was .62 deaths per 100 million 
lassci'gcr-miles and marked the fifth 
consecutive year tiiat the rate has been 
bclosv 1.00. 'Ilic best previous rate \s-as 
.09 in 1954. 

► Orairk Air Lines established a new 
traffic record during May by flving 57,- 
OjO passengers, an increase of 9.252 
over tlic same month of 1956- The best 
preTious month was last Oeteber when 
tlie airline flew 34,548 passengers. 

► Allegheny Airlines flc\v 6,786,400 pas- 
scnger-inilcs during May to set a new 
record for tlic month. Mas passenger 
traffic was 15% higher than that for 
the same month of 1956. During the 
fisc months from January tlucmgh Mas. 
.Allcghcnv Hess- 27.051,326 passenget- 
milcs and reported an increase of 57% 
in air c.\prcss and air freight during tlie 
period Jaiiviars- througli .\pril. 

► Southern Airways set ,i nesv record 
for the montii of Mas' bv catrsSng 19,- 
300 [Bssengers a total of 5,500.000 
passcngcr-milcs. This mileage figure is 
up 22% over May of 1956- In the 
first fis’c montlis of 1957 Soulhern ficsv 
85.700 passengers 14.750.000 iwssenger- 
miles, up 16% over tlic same period 
in 1956. 

► I’liiladelpliia International Airport re- 
ports a 22% increase in pisscnget arri- 
sals and departures for tlie first four 
montlis of 1957-454,916 passengers 
landed or ficsv out of tlic field, 90,000 
more than tlie Jamiars thiough April 
period in 1956. 

► Porl of Seattle, Wash., svill negotiate 
a ground lease of 524,000 st|. ft. of land 
svitli Pacific Nortlicrn .Airlines for a 
SI, 500.000 lieadqnartcrs, repair base 
and liangar at Scattlc-'I'acoma Interna- 
tioiial .Airport. Tlic Pott iiutliorities 
also announced tentative agreement 
witli ses'cn lines using Se.ittlc-Tacoma 
on higlicr landing fees, svliieli will in- 
crease airport income an estimated 870.- 
000 a year. 


► Britisli Overseas Aitwas'S Coip. is re- 
examining prospects of reopening the 
scrsiccs bctssccn the United Kingdom 
and Soutli America. A snircv party is 
nosv touring South America. BO.AC 
suspended South .American operation.% 
in .April. 1954. svhen the Comet was 
withdrawn from its fleet. 


AIRLINE OBSERVER 

►Watch for concerted ptessute on the State Dcpartineiit hi F.uropcaii 
countries for .i rcs iew of the Civil Aeronautics Board decision to turn down 
the proposed 1 5% fare increase on transatlantic flights (.AW June 10. p- 451. 
Great Britain lias already filed a protest, warning that the international 
eooperatisc system of airline operations may be tlircatened if one countri 
contimies to leto flic desires of all the others imol'ed. CHlier countries 
representing major transatlantic flag carriers are cxi>ccted to follow Britain's 
lead in protesting tlic CAB dccision- 

► Piosjsccts arc good for adoption of IFR requirements for all airline flights 
operating over the “Golden Triangle" routes between New York, AA’ashing- 
ton and Cliicago above 9,500 ft. The plan was originally proposed by the 
Air Line Pilots Assn. (AW Mav 6, p. 40) and most airlines appear to be in 
accord with the measure. Approval of the ]srograni by the Air Transport 
Assn, is expected in time to permit the introduction of the svsiem sometime 
this summer. 

► Pan American World Airways lias replaced liollow -steel bladcd propellers 
on its fleet of 25 Boeing Stratocruisers with solid dunil bladcd propellers at 
a cost of S1.7 million. Both types of pro|3cllcrs are manufactured by Hamil- 
ton Standard, United Aircraft Service Corp. 

► Civil Aeronautics Board Examiner James Keith lias iccoiniiicnded dis- 
a|)proval of a Railway Express Co. application to boost COD rates by 7% 
and increase excess lalnation charges from 18 to 19 cents per SIOO values in 
excess of liability allowed. 

► Russian Tu-104 jet transport flew from Lc Boiirgct Airport, Paris, direct 
to Moscow in three hours, three minutes after being cm .static and flying 
display at tlic 22nd International Aeronautical Salon. Transport made the 
Moscow-Paris flight in three hours thirtv minutes (.AW inne 10, p. 26). 
Regular Paris-Moscow air service, lia Prague, takes about 12 hours. .Air 
Ktance lias resumed negotiations with .Aeroflot and the So'ict gosernment 
and is now discussing dinxit Paris-Moscow operating rights. 

► Rolls-Rovcc will construct an 5800,000 depot for engine scrs'icc and spares 
warehousing in Fairfax Countv. Va,. about ID miles from Washington, Slain 
beneficiary will be Capital Aitliiies whose Vickets A'isconnt turboprop trans- 
]>orfs are powered by Rolls-Royce Dart engines. 

► Bias charges lia\e been brought against Trans W'orld .Airlines as a result 
of a complainf bv Dorothv Franklin of New A'otk that she was refused a 
job as a stewardess because she is a Negro. The New' York State Commis- 
sion .Against Discrimination lias set July 9 as the date for public hearings 
on the case. 

► Air Traffic Controllers Assn, has asked Secretarv of State |olin Foster 
Dcillcs to consider ait traffic control problems in any agteement with the 
Soviet Union on President Eiscnliower's Open Skies inspection policy. 

► Union Aeromaritime dc Transport, private French airline, has ordered 
three additional Nord 2502 Noratlas ]»sscngcr-cargn aircraft. The com|>any 
now operates four Noratlas aircraft, and the new' equipment will l>c iiscxi on 
U-A1''s African routes, llic 2502 iliffcrs from tlic usual Noratlas in that it is 
equipped with two Turbomcca Matborc auxiliary jets mounted on the wing- 
tips. nic three aircr.ift arc slated for delivery in 1958. 

► Civil .Aeronautics Board has voted to defer a decision on the projiosed 
transfer of Trans AA'orld Airlines’ Cincinnati-Dctioit route for consideration 
with its decision on the Great Lakcs-Southcast case. During the New Yotk- 
Chicago service case, TWA said it would be willing to transfer tlic route to 
another carrier if Detroit were designated as an intermediate point on the 
airline's New York-Chicago route. Tlic Board granted the Detroit stop to 
T'WA and tlien instituted an investigation to detennine disposition of the 
Cincinnati-Dctroit route. 
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what's your AODQ '? 



High Speed, rated power — 10,000 ft. 

560-E 
222 mph 

680-Super 
260 mph 


Cruising Speed, 70% — 10,000 ft. 

210 mph 

230 mph 


Stall Speed, gear and flaps down, power off 

66 mph 

71 mph 


Take-off Distance to clear 50-ft. obstacle at S/L 

1,452 ft. 

1,540 ft. 

Landing Distance to clear 50-ft- obstacle at S/L 

1,500 ft. 

1,625 ft. 


Gross Weight 

6,500 lbs. 

7,000 lbs. 


Useful Load 

2,200 lbs. 

2,670 lbs. 


Range, with 30-minute reserve 

1,625 mi. 

1,480 mi. 


Service Ceiling, 2 engines 

22,500 ft. 

24,200 ft. 


Ceiling, one engine 

8,000 ft. 

15,000 ft. 


Rate of Climb, S/L 

1,450 ft/m 

1,600 ft/m 



short-field performance 

Actually, Aero Commanders are operating daily out of small sod fields all 
over the country. Timber men in the Northwest, oil operators on the plains 
and sand beaches, construction men at remote job sites — all give testimony 
to the versatility of this executive transport. The take-off and landing figures 
above are based on a full gas load. 


The choice of men at the lop 
Kings-Presideiits ■ Executives 





. NEW SPEED, NEW SAFETY IN A HINGED WING 


Profile of a New Approach 

to a Carrier Landing 


As he whistles in for a carrier landing, the Crusader 
pilot has the full forward visibility he so vitally needs. 

Up above the cirrus, he has the slashing, 1,000- 
mph-plus speed that assures air superiority. 

By all that governs carrier fighter design, he 
should be entitled only to one or the other of these 
two features- But Vought engineers conceived a vari- 
able incidence wing which enables the Crusader to 
give him both. 

They developed a continuous wing, attached to the 
Crusader fuselage by pivot lugs at the trailing edge 
and by a hydraulic strut near the leading edge. Prior 
to landing, the wing may be tilted into desired 


approach attitude. The fuselage, meantime, remains 
almost horizon-level — and the pilot has a straight-on 
view of landing signals and the oncoming deck. 

By achieving full approach visibility without 
elevating the pilot seat, Vought engineers have kept 
the Crusader canopy small, simple, sleek- This mini- 
mizes fusel«e drag, and is a major factor in the 
Crusader’s Thompson Trophy-winning speed. 

Typically, the Crusader’s developers approached 
their assignment with firsthand operations analysis, 
completed it with technical free- thinking. Again, they 
came up with an original weapon . . . and an impor- 
tant new concept as well. 





TIGHT FORMATION landing made b;’ Italian team in Canadait Sabre on firat 
day oi Paris show was sensation ot display. Team is approaching touchdown with 
gear and speed brakes e.rtended, flaps down. 

learns rrom 


Paris— International acrobatic compe- 
tition by 6vc teams of jet aircraft flown 
bv pilott representing four nations high- 
lighted the (inai two days of the flying 
display of the 22nd International Aero- 
nautical Salon Lc Bourget Airport. 

I'tcnch were represented by two 
teams consisting of four ait force pilots 
flying Dassault Mystcrc IVA fighters 
now in service with the French Atmec 
dc I'Air and three instructors from the 
French military flying school flying 
Fouga Magistcr jet trainers. 

Roy al Air I' orcc had an acrobatic team 
from 111 Squadron living Hawker 
Hunters in unique fi\c-planc acrobatic 
formations featuring position change- 
ovets during inaneusers. 

USAI' entered the Skyblazers now 
using North .American F-lOOCs and 
flown by pilots of the 36th Fighter 
A\'ing, 12th Air Force in Germany. 
Italians fielded a quartet of pilots in 
Canadair built Sabre Mark IVs. Italians 
earned off honors tile first day witli 
their tight diamond box fonnation 
landing while the Skyblazers and Royal 
Air Force Hunter team dueled for top 
rating the second day. Hunters scored 
witli their special five-plane formations 
advancing jet acrobatics another notch 
in intricacy while tire Skyblaxcrs fea- 
tured precise flying and air discipline 
coupled witli spectacular use of the 
afterburners on their )57 turbojets. 

ITALIANS pec) ofl from top of formation loop into bomb burst break-up. tiajUng 
smoke from their wing smoke pots and rolling out into the four direcduiis of tbe 
compass. 



AVIATION WEEK. June 17. 1957 



RESPONDING In Ihiliiin vlialk-nge, Rmjl \it Frirvc ti-.im (rum 111 Squadriiii flying Rolls-Royce Vvoii powered Iliiwker Ilnnlers. lonclies 
down in fisc pLiiic forinatioii landing- I'illli ilmilt-r is in rear i»l liirmalioii and not sisible in picture. Nntc Htc smoke from main 
wheels of tear limiter. Addition of fifth man In coiivenlinnal four plane foimation was a new elcinciil in te.im displays. 


Four Nations Display Acrobatic Prowess 
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FRENCH MYSTERE IVA team, witli fifth mail as S|>art, peek off tor landing at Le Bontget (left). I•'iffll plane laid clonn sonic booiiK onto 
field to maik climaxes in manem-eis flown bj llic other four jilanes Tricolor markings ate sHsiblc on tails ol Myslcrcs (right), llie Das- 
sault fighter is powered by Hispano Suiza Vcidnn turbojets. 




PULLOUT from formation loop hy USAl’ Sbblarcrs causes wiiigtips of K-lOOs to bend under G loading. 
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Steel Missile Shape Melts 


Temperatures which reached 2.060F on the probe melt down a simple steel missile shape 
at the Cornell Acionautical Laboratory. Test, conducted in a jet of high temperature air 
which reached 2.030F, was canied out in a pilot model of Cornell's continuous flow 
hypersonic test facility under development for Air Force Office of Scientific Research. 
In an air jet of Mach 3. the mode! glows almost instantly and in about one second begins to 
bum. Luminous air flow escapes from the hollowed nose through bleed holes retiuired for 
thermocouple action. A hot spot develops behind this point where the thcrinocouple 
wires fill the model and a fraction of a second later the model nose melts away. At the end 
of the three second test, less than 50% of the hollow steel shape body remains. 



Wyle 




your test dollar 



iraetors and vendors in ail parts of the 
country send their testing to Wyle. 

Whether for conducting single tests, 
complete qualification programs, or 
entire system evaluations — decisive 
advantages are gained through Wylc’s 
extensive experience, skills and facilities. 

Test your testing. Find out how big 
your dollar becomes with the WYLE 
7-POINT PROGRAM for delivery of a 
complete test job. 

Mail the coupon below for your copy 
of "FACILITIES” which outlines the 
WYLE 7-POINT PROGRAM for per- 
formance/eovironmenial testing. 



tear Btl & attach to your company letterhead 

WYLE LABORATORIES 

0 Segundo, Calif: {astgale 2-1763 
I would like a copy of the new Wyle “Facllilles" 
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To engineers whose 
creative energies are being 
cramped by routine duties... 


Become a part of a crack engineering team building for 
tomorrow ... yet enjoying the rewards of accomplishment 
today. If you’re tired of the routine, let your creative energies 
express themselves at Douglas. Whatever your engineering field, 
you will assure yourself a rewarding career by taking advantage 
of the many opportunities Douglas offers, such as . . . 

KCV OPENINGS PON STRESS ANALYSTS! 

Aeronautical, Civil and Mechanical Engineers work on 

structural strength assignments from design stages 
through static, dynamic and wind tunnel testing. 

For important career opportunities in your field, write : 


Chemical Companies 
Hear Missile Needs 

I''rench Lick, Ind.— Ptonipted by ris- 
ing gosernmcnt expenditure On the mis- 
sile program (currently oscr S2 billion 
annually), clieniical leaders sought ex- 
pert commentary on the missile indus- 
try’s latest propellant requirements at 
the spring meeting of the Commercial 
Chemical Dcrelopment Association 
held at French Lick, Ind. 

Chemical manufacturing firms have 
showed some hesitancy in the past 
about entering missile work- This is 
primarily- due to the peculiar character 
of the market for propellant chemicals 
and its total dependency on military 
requirements, which liave an inherent 
characteristic of rapid, drastic change. 

Tire market for proMllants is plagued 
by a demand curse which was described 
by Dr. John F. Gall of Pennsalt Chem- 
icals Cotp., as resembling a ballistic mis- 
sile trajectory. Small quantities of the 
new propellant are needed for prop- 
erty testing and initial work in sm^l 
scale motors. Then, if the chemical 
is good enough to enter full-scale accep- 
tance programs, the demand rises 
quickly to hundreds of tons a month. 
After the completion of these tests onh 
a small amount of the clieniical is 
needed for operational training of mili- 
tary units, imptoiemcnt programs, etc. 

This undesirable type of demand 
curie makes it mandatory for a chemi- 
cal firm to find commercial uses for a 
missile elicmical if its development is to 
be as profitable as tliat of a nonnal com- 
mctcial chemical. Fortunately many 
of the constituents of the older rocket 
fuels and oxidizers haic large commer- 
cial markets- Progress is reported for 
commercLil uses ot some of the newer, 
relatively higli cost propellants, but con- 
sidcrablo financial risk is still im-olved 
in their development. 

General iccoinmcndations were for 
a chemical manufacturing firm to: 

• Obtain security clearance, wliieli is 
available for firms interested in the 
missile market. 

• Study the work being done, attempt- 
ing to find iiiiniediatc use for its process 
and handling experience. Many im- 
proi cmcnts liai-c been initiated by com- 
nicreiiil firms u-hicli hai-e reached eco- 
nomical solutions to missile problems. 

• Recognize that missile sjKcifications 
vary widely and that the missile de- 
signer's need for chemical industry 
knowhow is constantly broadening- 

The percentage of the total expen- 
diture on missiles which is ai-ailablc to 
the chemical industry for the dcielop- 
ment and production of fuels, plastics, 
etc., has been estimated as bigh as 
50%. The value of the fuel in a single 
missile, howci'cr, is usually well below 
5% of the total cost of the missile. 



spring seals solve many sealing problems 


The missiles and aircraft in production today. ..and in research and development 
for tomorrow... have obsoleied ordinary sealing methods and their materials. 

In helping the nation's engineers meet these terrific extremes in pressures and 
temperatures, Skinner has solved new sealing problems using new materials for 
more efficient seals. 

As an example, Skinner's new Spring Seal, made of Ineonel-Xt and other mate- 
rials, will withstand a temperature range of -l-2000®F. to — 320°F., and pressures 
to 15,000 psi. Flexible and light in weight, these seals arc non-corrosive and non- 
magnetic. Currently available in many sizes . . . from one half inch to 33-inches. 





ATTACH THIS COUPON TO YOUR LETTERHEAD 




NORD ST 450 raiiifct lest vcbicle [Iclt) is intended tot exploration of taiiijet 
pio]iertics at three b'mes Die speed of sound and altitudes of 65,000 ft. 
Kiigine uses single inclined shock, probably operating svitb spill of the ei 
air over the cowl lip. Central body is inonnted nn slim stmts fore and aft. 
IVo boosters get the tjinjet to operating speed. Round shown on the stand 
was numbered d-f. Recovered ST 450 test vehicle (above), was fired to an 
altitude in excess of 75,000 ft. and a speed above Mach 5.2. lire black and 
W'hitc paint shnws burned areas from aerodynamic heating and eroded areas 
from the highspeed airflow. Note also the gradations of color on the dif- 
fuser spike, showing Ific variation in brat transfer. Spike tip has been 


Wide Range of European Missiles Displayed at 



KORD 5105 Type J2RT is an air-to-air missile dcs'elopcd for the Gerfaut II and shown at the Salon 
under the wings of a Sod -\viahon '‘Aqiiilon" (DU Vampire built under license). Missile is radio- 
guided, presumably by command link from the fighter- It weighs 297 lb, and is 8.6 ft. long. 
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Paris Air Show 


Paris— New- Frcncli missiles and test vehicles dominated the 
static displays of the 22nd International .Aeronautical Salon al 
Lc Bouigct. 

A complete timge from the subsonic, wirc-contfollcd 
anti-tank SS 10 missile to a supersonic ramjet vehicle were 

British missiles shosvii included the Bristol Bloodltmind 
interceptor missile posscred by a pair of llior ramjets, the 
Fairev Fireflash and the English Electric Thunderbird. Both 
the Bloodhound and Firctfash were prominently displayed 
near signs that shited the two missiles were available for 
export. 

Top teclinical interest was shown in a recovered ramjet 
test vehicle, tlic ST 450. which laid hit a speed of about 
2,100 mph. at an altitude of about 75.000 ft. (appro.ximatclv 
Mach J.2). 

The sharp spike lind burned to a blunt point (top right, 
piigc 56) and the temperature patterns cau.scd by the acro- 
dvnainicallv heated air could be clearly seen on tlic outside 
of the slicll. 


MISSILE 

ENGINEERING 


ONERA three-stage test vehicle (left) is part 
of that government agency’s hypersonic ocro- 
dvnaniic program. Last stage is aerodynamic 
sli.apc fired to get basic data. 


A 



SUD AVIATION SE 4500 is experimental surface-to-air 
test vehicte for guidance system work. It lias a liquid fuel 
rocket motor and uses a targe, finned SCPR booster as a 
first stage. 


AVIATION WEEK, lane 17. 







NORD SS 10 anti-bnk missile (right) is 
highly successful stundjrr! c<)uipuicut with 
the French forces, wns also used m Suer 
war by Israeli Ait Force against Egyptian 
tanks. Installation shown here in Jeep is 
also available in slightly inodilicd funn for 
trucks, half.tracks or open ground. 


French Launchers 
Include Jeeps 
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CHECKOUT STAND for ground prc-fliglit check of Fairej 
Fitellash missile it one of the pieces of that missile sys- 
tem available for export from England. Fireflash is a 
coaster. Is boosted to supersonic speed by a pair of solid- 
jrrnpellant tnosters. Models on the stand showed both a 
Hawker Hunter and a X'ickers-Supcrmarinc Swift with a 
pir of Fiteflash missiles in underwing positions. 



British Stress Export 


ENGLISH ELECTRIC Ihnndcrbird aiiti-aiiciaft missile is in 
production for the British Army, is rocket-powered vehicle 
boosted from launcher by eight boosters in four pairs. Models 
shown here are of an early version of a proposed automatic 
system ming imdergrouiid storage haugars and rails to move 
the launcher. 
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All American Engineering Company 
Introduces 

Model 340 Arresting Gear 
for Runway Safety 
at Civil-Military Airports 

The AAE Mode! 340 arresting gear is designed to handle aircraft 
landing weights up to 34,000 pounds, engaging speeds up to 145 
knots. It can also be modified and adapted to meet a wide variety 
of other speed-weight requirements. Other AAE arresting systems 
are available for large commercial jet transports. Deliveries and 
installations on this equipment can be made without delay. 

For price and specifications to fit your requirement, write to: 




X-10 Control Console 
Simulates Navaho 


New York— Extent of Navaho mission 
simulation with the X-10 research ve- 
hicle was indicated by mi X-10 remote 
control console which was part of a 
North American Aviation. Inc., exhibit 
al a recent Society of Automotive Engi- 
neers show here. 'Hie X-10 as tic- 
scribed in Aviauon \\'eek (Kcb. -I, 
p. 27 and Feb. 11. ji. 29) was designed 
to do almost everything that the Nav- 
aho missile is expected to do and to 
ha\e the important research bonus of 
being completely rccoverable. 

As the remote control console showed, 
etintrols and feed-back information are 
placed in front of the X-IO "pilot." 
nic flight controls arc located on the 
table directly in front of operator. They 
include an off-on throttle switch, a 
"dive-in” switch and a knob arrange- 
ment at the Operator’s right hand 
where he c.in dial in turn and pitch 

Oierhcad, above tlic displayed con- 
sole, an X-Y latitude-longitude plot of 
the course of the X-10 as if it flew the 
Patrick AFB down-range was superim- 
posed over a navagating chart of the 
area. Under this jilot. on the upper 
liancl of the console, were dials indicat- 
ing tire condition abOiiid the X-10. 
Left to right, the top row displayed 
radar altitude, pressure altitude, Mach 
reference and Mach number. Sinii- 
larlv, the second tow showed angle of 
bank, heading, indicated ait speed and 
pitch. Tire lower row contained, be- 
sides two dials blanked off, a gyto and 
an autopilot sequence indication- All of 
these indications were sensed aboard 
the X-10 and telemetered back to the 
console. 

A typical test run, as depicted by 
NAA movies shown at the exhibit, en- 
tailed a short, "hot” take-off with the 
forward canard flippers in the full posi- 
tive anglc-of-attack position, a rapid 
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FIRST 


to offer luxury air service at low cost with the nation’s newest 
idea in air service. ..the DC-7B Continental Club Coach. Con- 
tinental’s Club Coach, at regular coach fares, gives the air 
traveler luxury and speed that sets new standards in all-coach 
service. Continental's Club Coaches offer Chicago-Denver-Los 
Angeles passengers DC-7Bs on every flight... cocktails and hoi 
meals at moderate cost. .. reserved seats. ..spacious Club 
Lounge... unique Stag Smoker Lounge... and many other in- 
flight “extras” at no extra cost. Pacific Airmotive Corporation 
is justly proud that Continental Air Lines has chosen PAC to 
maintain and overhaul the engine accessories and propellers 
of their new Douglas DC-7 fleet. Thus, Continental couples its 
own years-ahead thinking with PAC’s “Advanced Planning 
Service”— providing adequate inventory reserves (without cost 
to Continental ) and immediate repair and maintenance service 
by factory-trained personnel. 

PACIFIC AIRMOTIVE 

PaciRc Ainnolivc Corpormion's liradquarlers arc located at 2tM0 
North Kotl>-t.ooeJ Way. Burbank. CaUtomia, with branch tacililiea 
at Denver. Colo.; Kansas City. Kan.; Linden, N.J.; Seattle. Wadi. : 
Oakland and Chino. Catifomia. is supplier and distributor (or 
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FIRST 

in America to enter into long-term contracts for the mainte- 
nance and overhaul of commercial J-57 Jet Engines and their 
accessories ! And PAC is justly proud that Continental Air 
Lines will rely on its services to maintain the jet engines pow- 
ering their new fleet of Boeing 707’s. PAC leads the industry 
in experience on the Pratt & Whitney engine— many hundreds 
of these jets and their accessories have been reworked and 
modified by PAC. Now, for Continental — and for other users 
of jet equipment as well — PAC is completing one of the most 
advanced commercial jet engine and accessory overhaul facili- 
ties in America at the company’s Burbank headquarters. This 
installation will be capable of handling both the J-57 and the 
more powerful J-75 engines. .. and permit multi -million 
dollar savings in training, in time, in personnel and equipment 
for the airlines of America. 



CORPORATION 

roriee: Praii & Fhiincy Aircrall ■ Uamihon Standard Propellers ■ 
Bendix Pradaets. Eelipse-Pianeer. Pacific Division. Pioneer Ceairal. 
Scmlilla. Red Bank and Uliea, Bendix Aviation Carp. ■ Exide Air- 
crall Ralieiies- AC Aircrah Spark Plugs • Packard Etcelric Oidiion 
ol General Motors ■ Pcseo. 










ARMAMENT CONTROL SYSTEMS in the jet age 

by ROBERT M. CARBEE 


It was found in World War II 
that a trained pilot under condi- 
tions of clear visibility could per- 
form the difltcult tasks of atiackini; 
and destroying enemy aircraft and 
ground targets satisfactorily at 
speeds up to 350 knots through use 
of his own eyesight, a fixed sight 
unit and a rough mental calcula- 
tion of the required lead (though 
lead computation was seldom actu- 
ally used). Introduction of the opti- 
cal lead computing gunsight proved 
a valuable aid to the combat pilot’s 
skill. Radar was utilized in fighter 
armament control for the first time 
on a production liasis primarily for 
night comliat. 

In Korea, the use of jet aircraft 
increased armament control prob- 
blems to a large degree. Greater 
speeds and altitudes made target 
acquisition diflicult, shortened the 
available tracking time and in- 
creased the need for accurate lead 
computation. As a result, radar 
ranging and automatic lead com- 
putation became indispensalile. It 
is interesting to note that the de- 
signers of the lightweight MlG-15 
fighter, contrary to popular belief, 


found this equipment to lie equally 
indispensable and devoted weight 
and space equivalent to that incor- 
porated in our heavier, longer range 
aircraft. Korean experience also 
dictated the development of highly 

control equipment for close support, 
interdiction and heavy attack mis- 

The speed and altitude of air- 
craft currently Iseinit tested ap- 
proaches twice that of the aircraft 
used in Korea. While combat radius 
has remained approximately con- 
duced. W'ith the advent of air-to- 
air and air-to-surface rockets and 
guided missiles, intelligence on tar- 
get position and velocity, is required 
Iieyond the range of the pilot's 
physical ability. The performance 
gains of enemy aircraft while par- 
tially offset by advances in weapon 
technology have reduced the fighter 
aircraft to a single chance of suc- 
cessful interception, indicating the 
extreme importance of accurate ar- 
mament control. Speed increases 
and the utilization of nuclear war- 
heads have forced the attack air- 


craft to deliver its weapons from 
greater standoff distances. Accuracy 
has become a direct function of the 
quality of armament control em- 
ployed. This problem is further in- 
creased by the requirement for an 
all-weather attack capability. Fur- 
thermore, to counter this potential 
in enemy aircraft, fighters must also 
be equipped with all-weather sys- 

The challenge produced by these 
technological advances has been 
tnel by the development of sophis- 
ticated armament control systems 
employing posverful search and 
track radars, infra-red devices and 
complex airborne computers capa- 
ble of operation under the most 
extreme environmental conditions. 
The.se equipments, by supplement- 
ing the pilot’s basic skills, have 
vastly increased his capability while 
freeing him for employing his most 
unique capability for decision. The 
future of manned aircraft in weap- 
ons delivery is dependent on effi- 
cient utilization of the pilot’s deci- 
sion-making ability — no machine 
developed to date can equal or 


To learn about engineering opporlmiiies at Grummat\, write to: 
Mr. A. T. Wilder, Engineering Personnel Director. 


Robert M. Carbee, a combat fighter pilot in World 
Il’ar II. graduated from Ad, I. T. and joined Grumman in 
1948. Spent nine years in Structural Design, Cockpit 
Enclosure Design and .irmament Engineering, and is now 
Ihe Assistant Head oj the Weapons Systems 
Engineering Department. 




PERMACODE is a Teflon-insulated hook-up wire with striping that 
goes right down to the conductor . . . with colors that won't rub off 
. . . that heat won't change . . . that are good for the life of the 
wire. Coding is available in a wide variety of combinotions of twin, 
triple or quadruple stripes selected from fifteen basic solid colors. 
Insulation quality unaffected by striping process. 

Revere PERMACODE — with tough extruded Teflon insulation — 
offers excellent abrasion resistonce and high dielectric character- 
istics for continuous operation from — 90®C to -j-210°C. Strips 
clean. Doesn't shrink when soldered. Isn't hurt by the slip of o hot 
soldering iron. 

PERMACODE hook-up wire is available with either solid or 
stranded silverpiated copper conductors. Shielding and jacketing 
can be furnished. Sizes 28 to 16 gouge in 0.010" wall (600 volt) 
and 0.01 5" wall (1,000 volt) thicknesses, Conforms to Mll-W-1 6878, 
Types E and EE. .j., 


TYPICAL SPECIFICATIONS - 22 Gauge Permocode Wire 

rrimmisihtr oc 
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Abrsslon (Psr Mli-T-SSSS) Passes 30” ol 400 | 
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twiie passes 96 tour. 260'C heat apeini test as renireo t 


Write today for Enolneering BuWefin No. 1901 I ill- 
deserihing Revere PERAUCODE wi 
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climb under the two Wcstingliouae 
J-tO turbojets, a precision cruise at alti- 
tude nasigiitcd by tlic Navaho missile 
inertial guidance system (shown for tlie 
first time in tlic NA.\ mor'ies), a mock 
"divc-ni" to target (with possible eva- 
sive action) and a recovery by means 
of a conventional landing under the 
control of what an NAA spokesman 
called tire first closed loop automatic 
landing system. 

'Mic X-10 also demonstrated tliat, 
while the Nav-alio type missile will be 
mail)- times slower tlian the ICBM 
type missile, it will to a certain degree 
be able to make up for tliis in crasivc 
action. Duo to its canard control con- 
figuration, the X-10 had very iiipid 
control response, fust wliat means arc 
used in the Nasaho tspc missile to 
detect and ci'ade enemy interception 
have not been made known. It was 
intimated that some of the X-10 flights 
were .ictually ended b\' plunging the 
X-10 into the ocean iii a full simula- 
tion of the Navalto terminal dive. 

Most of the more than 100 X-10 
flights ended with vehicle rccoscry. 
Actual Nar-.iho test s'eliicles will also 
be recoverable, according to a NAA 
spokesman. 

Also at tlic exhibit was a 4 ft. wind 
timnel model of tlic Navaho which cost 
over 5300,000. 

Russians Describe 
Nuclear Detectors 

Russian aircraft are equipped with 
manually operated samplers based on 
tlic use of paper filters to detect traces 
of pliitoninm and uranium-255 in the 
atmosphere tliat indicate the location, 
time and type of nuclear weapon explii- 

W'ritiag in the Soviet publication 
Science and Life, Dr. M. B. Neiman. 
a Russian chemist, said that the ex- 
plosion itself can be detected with a 
seismograph, but more detailed infor- 
mation can be obtained from aircraft- 
gathered samples. The article was trails 
latcd by Avutio.n W'eek. 

Samplers arc located in the wings. 
Tlic pilot opens a ping on the sampler 
by means of a Ici er in the cockpit, and 
air is diaivn through tiie paper filters, 
trapping dust particles and fragments 
of nuclei formed during the explosion. 

"When air passes through an alkali 
solution,’' Dr. Neiman wrote, “carbon 
dioxide is absorbed. Tlic carbon di- 
oxide can hold the radioactiie carbon-1 4 
formed during the explosion. Tlicn the 
tritium contained in flic sample i.s 
burned in a fiirniice. lliis forms tritium 
water, which is condensed in a refrig- 
cr.itor, A more complete separation of 
Ihe recoicrcd substances and analysis 
of them is done later in a special labo- 
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READABILITY 

Pioneer-Central Gives You Integral Lighting 


Sergeant for Army 

Solid pTopcUimt Seigcant tactical mis- 
sile (AW Oct. 29. p. 25) is being pro- 
duced bv Spenv's Utah Engiiieeiing 
Labomtoiics, Sait' Ijke City. Utah, as a 
replacement for the Aciiiy Corporal. 

Range of the Seigeant is believed to 
be approxiniatclv that of the Corpmal— 
100 mi. its liandling cliaracterisHes in 
the field should be much siinpicr. Iiovt- 
ever, than the liquid-propelled Corporal. 


Centrifuges Developed 
For Guidance Testing 

Two ultra-precision centrifuges for 
subjecting critical incrtial-typc missile 
guidance system conipoiiciits to simu- 
lated operational accder.ition forces 
will be designed and manufactured by 
Gcnisco, Inc-, Los Angeles. Cost of 
each centrifuge will bc^approximatclv 
5150.000. 

Delivery of tlie first niaciiine is sched- 
uled for fall. 

Centrifuge will operate about two 
orders of magnitude better than any 
centrifuge machine previously at- 
Icmpted, according to the company. 
Kull range will be 0.025 to 12Gs with 
a precision pavlaid, and up to 25Gs 
with a non-precision pavload- A 500 
lb- test object will be accommodated. 

Design will include temperature and 
strain compensation to maintain critical 
radius under dynamic conditions, spe- 
cial rotor bearings under fluid pressure 
to maintain extremely close concen- 
tricity, special 36-ui.-diainctcr differen- 
tial synchronous motor dci’clopcd by 
Genisco for wide-range speed control, 
.md hydraulic torque-booster motor. 

North American Given 
Titan Ground Contract 

Los Angeles— Transtaiiicr units, large 
aluminum trailer-type bodies to trans- 
port the Titan intercontinental ballistic 
missile, will be built by North Amer- 
ican Aviation’s Los Angeles Division 
under subcontract from tiic Martin Co. 

The units also will be used as con- 
tainers for the Titan im the ground. 

Stanford Will Analyze 
Army Missile Production 

Stanford Research Institute of Menlo 
Park, Calif., will analyze production of 
.\tmy operational missiles, including the 
anti-aircraft Nike Hercules and the 
anti-tank Dart under a 597,000 Army 
contract. 

Objective of the overall study is to 
provide standard analytic methods for 
tost schedule and budget control over 
missile system programs. 


Panel instruments that can be read 
at a glance— now offered by Pioneer- 
Central. Air Speed, Rate of Climb, 
Turn and Slip and a variety of other 
instruments, including the Mach- 
meter shown above, now available 
with Integral Lighting. All units 
comply with Lighting Specification 
MIL-L.25467A. 

Numerals on instruments are sharply 
contrasted, reading white by day and 
red by night — the color science has 
proved best suited for sharp read- 
ability with minimum effect on 
“dark-adapted” eyes. 


Lighting is even and shadowiess, with 
a uniformity of .5 to 1.5 foot 1am- 
berts. There is no “jumpiness” of 
graduations and numerals. A mini- 
mum of three long-life bulbs in each 
instrument assures top dependability, 
admits no “stray lighting”. Light is 
directed only at the dial. Arrange for 
a demonstration, pioneer-centhal 

DIVISION OF BENDIX AVIATION CORPO- 
RATION, DAVENPORT, IOWA. 



Pioneer-Central Division 
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Marconi's long list of pioneeiiog achievements in 
radio equipment for aircraft is matched by a 
similar record in airport equipment. Airport 
DF, beacons, and radar foe airfield surveillance, weather 
forecasting and radar training, employing the most 
advanced techniques, have all been developed by 
Marconi's. Completely integrated communication, 
navigational aid and radar systems have just been, 
engineered by Marconi’s for eleven major airports. 


MARCONI 

AIRPORT AND AIRCRAFT RADIO SYSTEMS AND GROUND RADAR 

E. J. HIRD. AERONAUTICAL REPRESENTATIVE, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED. 
1346. CONNECTICUT AVENUE, N. W„ WASHINGTON 6, D.C. 

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX. ENGLAND 
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Martin Denver Integrates Titan Needs 


By George L. Clirislian 

Denver— One of the newest facilities 
to be erected specifically for the pro- 
duction of very large missilcs-in this 
case the Titan intercontinental ballistic 
missile— is busy «itli activity in a tc- 
mote, rugged location 20 miles south- 
west of Denser. 

The Martin Company's Denver Divi- 
sion, is unique because it integrates in 
a single tightly knit entity and in one 
geographical location all the requite- 
ments for producing an ICBM- 

Under one roof, Mattin lias built 
the necessary, specialized physical plant 
and has gathered all the required engi- 
neering, manuf.icturing, laboratory and 
test facilities and trained personnel to 
conceive, design, build and production 
test the Titan, plus fuel and static Ere 
the missile at full thrust. 



Missile Contracts 

Titan is being built under a S>38- 
million Air Force contract. Other USA!’ 
ballistic missile deEnitc contracts that 
have been announced are; Convair At- 
las— S145 million; Douglas TTior-567i 
million. 

What kind of a plant should be de- 
signed to create and manufacture an 
ICBM? 

Here arc the opinions c-vpressed lo 
Aviation Week by Charles W'illiams, 
111 charge of all missile testing and serv- 
icing, and Robert Swope, who heads 
up the master planning department. 

TTicy feci that their plant, which is 
in the late stages of completion, is 
completely equipped to cope with and 
has thoroughly co-ordinated cvety func- 
tion related to the creation of Titan. 
:\i a result. Martin hopes to slice re- 
search and development time and cost 
of the missile- Also, "factory quality 
control” of each piece, component and 
system of the ICBM will be Euanintccd 
by Martin's insistence on tightly fusing 
its manufacturing and testing processes. 

Large Tanks 

Manufacturing an ICBM means 
building large tanks to hold the enorm- 
ous quantities of fuel the weapon needs 
lo adiicvc long range. Empty weight of 
ICBMs like the Titan is only 10% or 
less of its total takeoff weight-the dif- 
ference is made up by fuel. 

When the Denver Division was laid 
out, it became immediately apparent 
that, while an airframe factory could be 
converted to build missiles without 
undue difficulty, the reverse is not tme. 

Rcasons are: 

• Vast expanse of floor space and high 
bay areas to clear lofty tail assemblies 
arc not required, 

• Individuid components take on linear 
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cliaMcteiistics and mo\e down long, 
iiarrosv fabTication lines. 

• Few, relatively large parts characterize 
iiiamif.ictiiring process of big missiles, 
contrasted with the many small and 
detailed bits and picecs needed for a 
Loiov-iiiional ainnime. i^esult is simpli- 
fication of materials handling and store 
keeping chores. 

Large, specialized tools for specific 
jobs arc required to make ICBMs. For 
example, Denser dirision's welding 
equipment bad to be specifically de- 
signed to handle components larger than 
those which it was originally intended 
to handle. 

Martin laid out its production ma- 
chine shop to include a relatively new 
production method— chemical milling. 
Process was dcsclopcd by Nortli Ameri- 
can Av iation’s Missile Development Di- 
vision. The method chemieally re- 
moves metal which normally would be 
hogged or milled out to form a part. 

The plant docs not handle or use 
any so called exotic materials. 

As a Martin spokesman said, “Our 
plant here was erected to build large 
mi.ssiles. W'c could build missiles biwer 
than the Titan without much modifica-. 
tion to the plant or to the tooling. 
But if we wore required to shift pro- 
duction to planes, major modifications 
to plant and machinery would be rc- 

Desirable Denver 

Reasons for Marlin’s selection of a 
site near Denver for its ICBNf plant 

• l^^e chunk (7,000 acres) of land was 
available, and it was well isolated so 
that rocket motor noise would not 
bother anvbody. Mountains protect 
the site from the west, randies and 
National Forests adjoin on tlie other - 
tlircc sides. Nearest |>opu!atcd area. 
Littleton, a Denver suburb, is 10 miles 
cast of the plant- 

• Denver, although remotely located 
from other large towns, i.s a metropolis 
of almost a million population. It is 
tlic lull) of the Rocky Mountain an:a 
with atfendent communications net- 
work. transportation, cultural, shopping 
and other facilities. 

• Excellent educational institutions arc 
grouped around Denver. 

• Colorado is an attractive vacation 
land, making it easy to attract personnel 
to i.>envct. 

• Fuel, gas, electricity and water were 
available in ample supply. 

• Area selected affords the maximum 
security essential to the work at hand. 

• State and county agencies and the 
Chamber of Commerce were very en- 
couraging and co-operative. 

’riiesc are tlie reasons why Martin 
management selected Denver for Titan 
construction after making an exhaustiv e 
survey of possible locations which cov- 
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To voice the "world’s newest submersibles 


The shipboard and battle-announcing needs of a 
submarine pose problems that just "standard" 
equipment can’t meet. 

Exceptional ruggedness is required, both to 
withstand shock and to resist heat, humidity, and 
salt moisture. 

Power must be adequate, yet compressed into 
the smallest possible space. 

Dependability is relative to such factors as 
cruise distances never before attempted by under- 
water craft. 

An example of products meeting such prob- 


lems is found in the announcing equipment 
aboard the atomic-powered Nautilus and Sea- 
wall, built by our associate division. Electric 
Boat, and "voiced" by Stromberg-Carlson. Here 
standard components were re-designed to the 
special conditions involved. On the Nautilus, to 
date, our equipment has logged more than 60,000 
nautical miles without difficulty of any sort 
Similar equipments also serve the land and air 
arms of our country’s military forces and give 
evidence of equal dependability under the special 
conditions for which they were designed. 


S-C STROMBERC-CARLSON GD 




SHOP AT THE BENDIX “SUPERMARKET" 
TO TAKE ADVANTAGE OF 
MASS SYNCHRO PRODUCTION FACILITIES 


Fast delivery of practically any type syn- 
chro at minimum cost. Isn’t that what you 
want from your synchro supplier? 

If so, consider how well Bendix fills the 
bill. First, as a virtual “supermarket” for 
.synchros, we maintain mass production 
that means minimum unit prices, even to 
small-quantity buyers. Seeond, 've produce 
virtually all types of synchros as standard 
items, meaning you can get delivery fast 
—immediately, in most cases. 

Finally, Bendix synchros arc built to 
exacting precision standards that equal 
... or exceed . . . those of any other 
synchros madc. 

Let our vast experience and mass pro- 
duction facilities go to work on your 
synchro needs, too! 


Eclipse-Pioneer Division 



cred 9-1 cities in a 35 .state area. 

The Titan factory is a contcmpor.trv. 
\viiielo«les.s structure 612 ft. long. 2-16 
fl. svidc and 70 ft. high. Ln«cr Icscl 
is nude of concrete block, upper let cl of 
aluminum panels. It is built longsidc-to 
into <1 slope so that materials arc rc- 
cei\cd on the lower Ic'cl. and finished 
Titans roll out of the opposite end 
on the upper let cl. Detail p.irts arc 
made on tlic lower level, then moved 
to the upper Icscl where the missile 
will be assembled. 

Instead of the high and nidc hanger 
doors of an aircraft factory, a medium 
size, rectangular opening at the end of 
the plant will serve to bring the Titan 
outside. 

I-'rom the factory, the Titan will move 
to a new vertical test fixture now under 
construction. Here it will undergo com- 
plete test of all it.s systems, including 
the motions of pre-flight and launch- 
ing, but not actual fueling and firing. 
Result will be strict quality control of 
all the highly compliKited components 
and system within the missile. 

Sample quantities of production mis- 
siles svill he taken to the adjacent firing 
area, fueled and static-fired. This is 
necessary to make sure the intricate fir- 
ing systems operate correctly. 

Also in the new building will be a 
general laboratorv plus a specialized cold 
flow nr crsogcnics labor.rtorv. 

Captive Test Firing 

An uncom|)lctcd captive tc.st firing 
facility is nestled into the foothills near 
the main Titan plant. 'Test stands arc 
so arranged that any one inav he fired 
without danger to technicians who 
might be working at any of the others. 

Two control buildings handle a pair 
of test stands each. Concrete tunnels, 
measuring about -I x 7 ft., connect con- 
trol buildings with their respective test 
stands. Tunnels arc used to run con- 
trol and instrument wiring between 
test stand and control room, thus mak- 
ing the wiring readily accessible to 
cheek, change and repair if necessary. 
Tunnels also give weather protection 
for test personnel walking bctvvcen con- 
trol buildings and test stands. Serving 
all test and control facilities are two 
liarallcl high pressure lines, each about 
four miles long carrying nitrogen under 
v.OOO psi. pressure. Nitrogen is used as 
a pneumatic power source in the control 
areas because it is reliable and its non- 
sparking, non-heating and inert char- 

Ilugc water storage facilities arc hi- 
e.itcd on the crests of hills above the 
firing sbinds to provide w-atcr to cool 
blast deflectors with flows up to 50.000 
gal. /min. per defleetor. 

Tiring facilities arc nearing comple- 
tion. and construction gangs arc gradii- 
alls being moved out. 

Maiiv problems associated with build- 
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For Aircraft and Missiles 


Thompson experience, skills and facilities— from 
design through production— are ready to go Co 
work for you. You can count on Thompson for 
development and production of elenronic con- 

measures and microwave components. We invite 
your inquiries. 
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D. Scholl (center). Flight Controls Department head 
>cket control system with Group Engineer R. A. Fay 
F. C. Hudson, missile components research specialis 


FLIGHT 

CONTROLS 

THEORY 


The transition from theory to reliable components is one 
of the most difRctilt phases of flight controls endeavor. At Lockheed 
Missile Systems Division, engineers and scientists are performing 
advanced work on a number of theoretical approaches that 
offer important practical solutions. 

Two of the areas are: 

• Utilization of feed-back design techniques for optimizing 
complex dynamic systems 

• System verification by analog computer simulation 
Significant developments in these and related areas have created new 
positions on the Staffs at Palo Alto, Sunnyvale and Van Nuys. 

The complex nature of the assignments requires both flight controls 
experience and the ability to exercise individual initiative. 

Inquiries are invited. Please address the Research and Development 
Staff, Sunnyvale 31 , California. 


MISSILE SYSTEMS DIVISION 


LOCKHEED AIRCRAFT CORPORATION 




mg uiid controlling large, long-range 
nii.tsilcs cannot be soiled by looking to 
miiniicd aircraft for .t precedent. 

Example is the use of redundant sys- 
tems in aiteraft to obtain reliability. 
Mtilli])lc coninumicatioiis sets arc ear- 
ned. hydraulic and other systems are 
repeated in essential tasks, structure is 
rctliindant in critical areas. And a man 
is there to "compute'’ when to throw 
the switch to move from one sistcm to 
.mother in case of failure. 

Missiles have no room or ivciglit ca- 
picity for redundancy. There is only 
one of cverx'tliing. Absolute dcpendancc 
is placed on each indis idual missile piece 
and part. If one fails the sthole multi- 
million dollar project mav he wasted. 

One prtjblcm is that cranpoiicnts 
must operate in environments in which 
the elements are imknoiin. Procedure 
to sohe the problem is to estimate the 
ciivironmcnt as accoratelv as possible, 
test the component in this cnviroiiinont 
under simulated conditions, and get it 
to work there. Then the missile is fired 
into the environment to see how 
close the estimate of its performance 
was. and components are flien revised 
to operate under the actual environ- 
ment as it is detennined. 

yucstions daily facing missile makers: 

• How to avoid interaction iretween 
two or mote tightly picked systems 
from disturbing their functioning? 

• Are the many m.ifciials used in a 
given system perfeeth compatible with 
one another, or will an ineompatabilitv 
tievelop which will cause a malfunction? 

• How can every last ounce of efficiency 
be squeezed out of a device required 
to perform with the highest order of 
reliabilitv? 

• How is the paradox solved of requir- 
ing this tery high order of reliability 
of a component wliich is given a vert 
low margin of strength? 

High Obsolescence Rote 

An otCTall problem with missiles is 
their high rate of obsolescence. Reason 
is- that they arc much more specifically 
oriented to a given mission than an air- 
plane is. And they arc cut much more 
closely to their performance margin. 

Missiles arc tailored to do a specific 
job-there Is no such thing as an all- 
purpose missile. 

Shelf life, or old age i.s no problem. 
Missile stockpiles can be maintained 
.nitl kept in operational readiness. But 
system obsolescence is :i hardening of 
the arteries that no one can yet lick. 

To date, the Martin Compmy has 
invested S12i million of its osvn money 
in Denver Ditision. 'Ilie test facilities 
arc paid for b\ the government. 

Although the division only began oc- 
cupancy of the engineering and admin- 
istration buildings last December 3 and 
factory operations started on l'‘cbruarv 
-1 of this year. Martin .already has 2,300 


employes bust designing and building 
the Titan. Bv next year, .Martin ex- 
pects to double employment to 3.000. 

Speed of the facility's eonstruction 
is shottn by the fact that ground was 
broken on Eebruiiry 6, 19s6— so occu- 
pancy was possible in less than niie tear. 
Already a S2 million cxpmsioii is umlct 
way involving three new striictures to- 
talling over 160,000 sq. ft. in area. 
Included arc: 

• EtigiDctTing Laboratory, of prefabri- 
cated steel design, which will be 
equipped to check out the Titan's en- 
tire network of control and other sts- 
tems with the ICBM in flight (vertical) 
attitude. Building will also provide 

S nminent space for operations now 
'used in interim facilities in Denver. 
'Ilic 2-10 X 3-10 ft. laboratory being 
erected separately from but neat the 
main factory, was scheduled for com- 
pletion last month. 

• Engineering-administration building 
will be extended 67,000 sq. ft. bv adding 
a wing on the south side of the present 
building. 

• Cafeteria is being expanded bv 1 2,000 
ft. with a second floor addition. 

To speed transportation between the 
plant and Denver’s Stapleton Field, 
located on the opposite side of the citv. 
the company will build a heliport ad- 
jacent to facility and establish a heli- 
copter shuttle over the 50 mi. route. 



threaded connections. 
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NORD 1500 "GitSon" model idiows the unique caniiid lay. 
out of this experimental supersonie delta.wingcd intetceptor. 
Powerplant is o Snecma Atar bl incorporated into a turbojet 
ramjet combination. Note inboard elevons, ventral strakes for 
highspeed, higlr angle of attack stability. 


WESTLAND WESTMINSTER Irclicoptcr mndeU sliow the 
basic simibrity to the Sikorsky S-56 layout. Westminster is 
powered by a pair of Napier Island gas turbines. TmssworK 
model (left) is of first prototype and also shows proposed 
utility version; enclosed utodel (below) shows proposed seat- 
ing arrangement for troop<;attying or passenger service. 




DASSAULT F.tendard IV light fighter designed lo N.\TO reqtiire- 
meitls is shnmt in modeled tactical base. Note ground vehicles under 
trees in background. 


European Trends in Design, 
Tactical Use Shown by Models 

Paris— Models of new aircnift proposals, pins dioramas showing tactical 
deployment of current tvpcs, provided one of the nr;t)Or liighlights of the 
static displays at the 22nd intcmational .Actoiiantical Salon at Lc Bontget. 

Rival French firms of Sud Aviation and Gcneralc .Aeronautique Marcel 
Dassault made the biggest effort with Inige displays modeling down to the 
last detail the proposed tactical bases and support fat the Trident and the 
Etcndard rcspcctivdv. Trident diorama liad tunning commentary simulating 
a complete intercept of encniy aircraft inchicling the use of models suspended 
bcncatli a blue dome over tlic field to illustrate the attack with guided 
missiles. 

Shown for tlic Erst time in detailed model form were the Faitey airborne 
earlv warning version of the Gannct anti-submarine cr.ift. the \\'cstUmd 
W'estminster helicopters powered by twin Napier F.laiid gas lurbincs. and 
Fia|gio seaplanes for passenger transport, air-sea rescue and anti-submarine 



POLISH transport due in ptoduclion "nest year'’ 
accuidiug to its promoters, is a fom-ensirred pro- 
posal with a cabin lavout for 21-28 passengers. 
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PIAGGIO P.T55 is proposal for turboprop-powered anti-submarine aircraft. Hull features estremelv liigli lengtb-beam ratio and single 
step. Other models of same design slioncd a passenger transport and an nit-sesi rescue version. 



SUD AVIATION Trident rocket-pliu-turbe^t interceptors are modeled as they would be deployed at an uimnproved airbase. Note the 
cainonflaged hangars, trucks ferr scrsicing. 
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SIPA 1100 is prO])iised pboto-recounaissance and ground attack design. Pnwcrplants arc Pratt & TMiitney RlHOs rated at 610 bp. each. 
Note resemblance to Crumnian high-|x;tlomiance ohsers-ation aircraft design for .Army and Marine Corjis (.\T\' May 27. p. 28). 



8REGUET 941 (below) is STOI. design now under dcvciopiiicnt 
May 2t). p. 29) rtsing four General Islectric T58 tnrlmpro{i 
enginm and a fidl-span Rap. Kairev airborne cariv w'arning design 
(above) shows latest version of this naval turboprup-^raw trred craft. 
Changes include belly radonic and new arrangenierit (or crew. 






Larger payloads - 
Longer fiaols with 


[Lm 


Years of progressive research on compressor and turbine 
design have produced the advanced aero-engine techniques 
which give Napier engines long life, high performance and 
low operating costs. 

But the case for the Eland is not based on ground test per- 
formance alone. These faas and figures are taken from the 
flight performance of a typical medium-haul aircraft, the 
Convair 340, converted from piston to Eland. 


FASTER AND FURTHER Larger payloads . . . longer 
distances. With the Eland the Convair operates at its design 
all-up weight of 53,200 lb. as against 47,000 lb. with piston 
engines, and can carry its maximum payload of 12,880 lb. a 
distance of 1,220 miles as against 290 miles, with an increase 
of cruising speed up to 55 m.p.h. 



EASIER MAINTENANCE With engine maintenance 
accounting for some 20% of an airline’s direa 
operating costs, the Eland’s single-spool design 


the era of the 
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assumes a special importance. As a result of developing the 
highest stage-loadings ever achieved, it has been possible 
to avoid the complexities of the twin-spool. Reduction gear 
assembly, compressor assembly, main support plate and 
combustion chamber assembly and turbine unit are de- 
signed as independent power sections each of which can be 
removed quickly and replaced as requited. The metering 
control unit is a self-contained rig-tested assembly which 
can be replaced with only minor adjustments to the engine 
link work. This unit construction allows maximum life to 
be obtained from each component with consequent savings 
in overhaul costs. 

GREATER SAFETY Because of its simplicity the Eland 
is inherently safe. There is no surge and in the event of any 
mechanical failure between engine and gearbox the over- 
speed governor continues to be driven by the engine, thus 
preventing any overspeeding. The oil system pumps (driven 
by the propeller) continue to supply oil to operate the auto- 
pitch coarsening. 

LONGER FUTURE It is now generally admitted that 


the recent decision of some of the world’s leading airlines 
to invest in turbo-prop is in fact the logical decision that 
wiU have to be made sooner or later by all middle-haul 
airlines. Of turbo-prop investments the Eland will pay 
among the safest dividends. The Eland convetsion means 
virtually a nm aircraft at one third of the price and it is a 
relatively simple and speedy operation to put the new 
higher-revenue-eaming aircraft back into operation in the 
minimum of time. 

HIGHER PROFITS It has been estimated that a 
Convair 340 conversion operating over stage lengths of 200 
miles with a utilisation of 3,000 hours per year and a load 
factor of only 65“,, would show a profit increase of 8100,800 
per year over the piston engine version. On routes with 
stage lengths of 800 miles a fleet of 20 Eland Convairs in 
similar conditions would show more than 83,000,000 extra 
profit annually, 

The trend of the efficient airline is towards the propeller 
turbine; the right decision now will mean high operational 
success in the next decade. 
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Heavy Skin, Fail-safe Features Mark 880 

By Irvinp Slone 

San Diego— In tlie engineering of its 
880 jet transport, Convait Diiision of 
General Dinamics Corp. lias insiiicd 
added protection against cxplosi'e de- 
compression by increasing the gage of 
fuselage skin beyond normal practiee. 

Convair's engineering pliilosopht in 
this approach has been to substitute skin 
weight for aeoustical tape, along with 
elimination of stringers over a consider- 

siae wl'mre"thcs™um’ts‘a^ 


Sound Effect 

Net effect, Convair structural engi- 
neers say, is equis-aknt sound attenua- 
tion coupled with lower pressurization- 
indueed stresses, with no significant 
weight increase. 

Backing this heavier skin gage, Con- 
vair has used fail-safe features through- 
out the fuselage, and in the wing. 

Analysis of the 880 design reseals 
the following structural liiglilights; 

Fuselage skin is 202-l-Ti for superior 
resistance to crack propagation, with 
gage ranging from ,06l gcncralh- in 



FAIL-SAFE plug-h'pe door (A) slides up (B) then may be opened outward (C). 
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locations below the floor line, to .100 
abos’c floor and aft of wing rear spar. 
Gage grades down to .071 going for- 
ward from rear spat. 

Minimum skin gage results in a 
maximum gross hoop tension .stress 
of 8.-I60 psi. at 8.2 psi. cabin pressure. 
Tin's compares with 9, -100 psi. on the 
Con\-ait 440 and with higher stresses 
on most current aircraft, Convair engi- 

Tension Stress 

Gcnctallv, stringers are J-in. extruded 
7075-T6 Z-scctions. At area of great- 
est fuselage radius, approximately cen- 
tered on the floor line, stringers arc 
2024-Ts and spacing is about 6 iii- 
Bclow this region, spacing is 9 in,, ex- 
cept in areas fore and aft of the wing, 
where extra stringers arc added between 
the 9-in. spacing. 

Above greatest radius area, stringers 
arc eliminated up to a |)Oint varying 
from approximatch 15 to 40 in. from 


top centerline. \\'idtli of stringer in- 
stallation in this top area is greatest 

Fuselage Frames 

Fuselage frames arc stretch-formed 
7075-T6 Z-scctioiis. Tvpical frame is 
ill. deep and -050 gage. Typical 
stringer also is .050 gage. 

Window size is approximatclv 9 by 
124 in. One svindow for each cabin 
bay affords two windows per scat row 
on each side. 

W'indow frames arc singic-piccc alu- 
minum alloy forgings. Ucas y skin sup- 

E lics sufficient support for the window 
ames and eliminates need for longe- 
rons to tic into the bcltframcs. 

W'indow itself consists of } panes 
of stretched Plexiglas 55. Total glazing 
weight was selected to gisc adcqnatc 
.sound attenuation, but any single pane 
will take the full load. Outer installa- 
tion consists of two panes separated 
from each other but fabricated as a 


unit. Single inner pane is rubber 
mounted to give effect of a floating 
panel, which promotes sound attenua- 

Cabiii floor is an alumimiin alloy 
sandwich, supported by transverse floor 
beams at each frame. There arc no 
vertical members to support these floor 
beams, gi'ing a more resilient belly 
structure for whccis-up (forced) landing. 
Presence of verticals might transmit 
sliock to the cabin floor structure, and 
actual whccls-up landings w'ith other 
transports have justified this viewpoint, 
Convair engineers say. 

Windshield Giozing 

Cockpit enclosure is designed so tliat 
complete failure of any one of tlic svind- 
shield posts will not precipitate general 
failure of the enclosure, ^\'indsl1ield 
glazing is glass and vinyl sandwich, with 
three panes of glass and two of sinyl. 
Outer windshield pane is a Nc.sa unit. 

Door design for pressurized higli alH- 
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tude jet transports has received con- 
siderable attention to minimize danger 
ot door blowout and scaling leakage. 
Conr-ait's approach for the 880 has 
been to use a wedge-shaped door nar- 
rowing towards the bottom. Left and 
right sides base tongues which engage 
door jamb grooves so that, in effect, 
the door is liirger than the opening. 

For opening, 180-deg- swing of the 


handle slides the door upwards on 
slotted tracks, disengaging contact be- 
tween tongue and gtoos c. so door can 
be swung outward. During opening, no 
pact of door moves into the cabin, and 
door can be opened esen though pas- 
sengers might be pressing against it, 
WTiCTi closed, door is flush with inside 
and outside cabin surfaces. 

'Ilicrc arc no hinges or protuberances 


in the cabin. Rubber sealing, similar 
to that used on Metropolitan 4-tO, ex- 
|)andcd by cabin pressure provides an 
airtight periphers’. Same configuration 
is applicable to both passenger (two) 
and service (two) doors. 

Frames surrounding dour openings 
arc composed of multiple members so 
that failure of any one member will 
not result in failure of the ftaine. 

Aft pressure-bulkhead in fuselage is 
located forward of the horizontal tail 
because this surface is adjustable, hence 
would introduce sealing problems. 

At the plane of symmetry on fuselage 
bottom a heavy built-up keel member 
insures structural continuity in the 
region where the normal shell structure 
is interrupted by the wheel well and, 
to a lesser extent, by the wing center 

Undct-fuselagc compartmentation aft 
of the weather-mapping radar nose in- 
cludes, successively, the nose wheel well, 
electronic and electrical sections, fot- 
u'jrd cargo area, ait conditioning system 
(under wing center section), main land- 
ing gear well, hydraulic-pneumatic sec- 
tion. and rear cargo compartment. 

W'ing sweep is 35 deg. at 30% 
chord. Primary structure is a box- 
beam plate-stringer ty pe. Skins are roll- 
tapered, varving generally between .08 
outboard, to a maximum of .25 at the 
breakpoint, where the wing trailing edge 





OUALITY AND DEPENDABILITY MAKE 
EXECUTIVE AIRCRAFT SERVICE, INC. 


When you bring your plane to Executive Aircraft Service, 
a team of experienced workmen is ready to give it the 
expert care It deserves. This is just as true for a 100-hour 
engine inspection or a complete modification. These Air- 
craftsmen make maximum use of modern, complete 
facilities to assure you of on-time delivery. Personalized 
attention is given your plane throughout Its entire stay. 
Every speclalisfs concern for your safe and comfortable 
flight will make you proud of the finished job. Satisfied 
customers are our best recommendation. To become a 
satisfied customer, send us your specifications for quo- 
tation, or let us formulate plans, specifications and lay- 
outs for you. 


AIRCRAFT SERVICE, Inc. 



AVIATION WEEK, 1< 


Convair 880 Data 

WING: 

Aim (basic) 2,000 sq. It. 

Aspect ratio .7 

Airfoil thickness ratio 

9.75% span 10.55% 

31.51% span 9.00% 

64.70% span 8.514% 

Tip 8.00% 

Swecpback 35 deg. @ 30% chord 

Taper ratio 0-25 

Dihedral 7 deg. in mfg. chord plane 

HORIZONTAfL TAIL; 

Area 395 sq- ft- 

Aspeet ratio 3-8 

Air foil thickness ratio 

Root ’-5% 

Tip 8% 

Dihedral 7 deg- 30 min. 

Swcepback 35 deg. ® 30% chord 

Taper rabo 0.285 

VERTICAL TAIL: 

Area 295 sq. ft. 

•Aspect ratio 1.518 

Airfoil thickness tabo 

Root 10% 

Tip 8% 

Sweepback 35 deg. @ 30% chord 

Taper ratio 0.33 


sweep terminates. Stringers ate ex- 
truded Z- and I-sections (Z with one 
flange extended). Some stringers are 
machined for taper. 

Bottom Wing Structure 

Bottom skin, stringers and spar tails 
are 2024-T3 material. This was selected 
for the bottom wing structure because 
of its better resistance to fatigue and 
crack propagation. Aeroelastic effects, 
of the swept wing are such th.it ulti- 
mate strength requirement is relatively 
less critical than fatigue requirements, 
lienee the 2024-T3 material could be 
used without weight penalty, Convair 
engineers claim. 

Upper wing skin is 7075-T6. String- 
ers and upper spar caps ate 7178-T6, 
except that front spat cap is 2024-T3, 
chosen because contour of wing gave 
rclativelv low front-spar stresses and 
ductilih- of the material affords good 
tesisfancx: to forward-acting fuel loads 
in the integral tank, in the event of 
sudden deceleration. 

From wing root to a point outboard 
of the outboard engine, a three-spar ar- 
rangement is used-front, middle and 
rear spars-cxclusivc of the auxiliary 
spar wliich ijartially supports main land- 
ing gear. Purpose of this arrangement 
is to provide a failsafe structure in 
the event any one of the three spar 
webs should fail. Also, the middle spar 
affords an intermediate support for 
wing bulkheads, partiailarly advan- 
tageous in relatively thin wings- 

Outboard of the outer engine, only 


two spars arc used in the box beam. 
Fail-safe integrity is maintained by un- 
broken leading edge and trailing edge 
sections (aileron is located just outboard 
of inboard engine). 

Each wing accommodates four in- 
tegral tanks. Twxi are located one be- 
hind the other inboard of the inboard 
engine pod. TTiird hink covers apptoxi- 
matelv the space between engine pods. 
Fourth tank includes the remainder of 
the wing outboard of the outer pod. 

Tank Sealant 

Tank uses Minnesota Mining & Mfg. 
Co.’s Scotchvvcld system (primer and 
tape) for scaling. This is same system 


used on Convair’s F-102. and has shown 
no leaks in this interceptor, but Con- 
vair will conduct extensive tests to in- 
vestigate effects of 880 wing flexure 
on the sealant. 

Structure is designed assuming no 
strength benefit from the Scotchweld 
sealant, but tests show considcr.tblc 
benefit to fatigue life of joints and 
splices made with Scotchweld in addi- 
tion to riveting. Scotchweld primer 
provides corrosion resistance, Convuir 
claims. 

Main landing gear is supported by 
wing box beam rear spar ano auxiliary 
spat aft of this member. Auxiliary spar 
is supported jointly by fuselage and 
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Bats “see” with 
Pneumatic radar . . . 
another dependable 
Mechanical system. 

We don’t sell bat radars, 
but we do design and 
build high - performance 
pneumatic computers and 
hydraulic - pneumatic 
ratio controllers. 

Airborne and ground in- 
stallations our specialty 
for years. In service on 
operational interceptors 
at ambient temp, of 350° 
F. Meets MIL E 5272. 

Let us help you find a 
pneumatic - hydraulic 
answer to your system 
design problems. Write: 


SHELLY ASSOCIATES 

CONSULTING & MANUFACTURING ENGINEERS 
111 EUCALYPTUS DRIVE, 

EL SEGUNDO, CALIFORNIA 
Phone: EAstgote 2-1746 
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HERMETICALLY SEALED, 



NOW YOU CAN get stepless actuator-arm ad- 
justment in a light weight, hermetically-sealed 
switch for control of landing gear movement, 
bomb bay doors, turrets and other aircraft com- 
ponents where dependable, environment-free 
switching is essential. The Electro-Snap HI 
Series provides greater-application flexibility with 
infinite actuator adjustment through 14 degrees. 
Easy to install. 

Electrically and mechanically, the HI Series has 
a minimum of 200,000 cycles. Electro-Snap 
construction permanently seals dry, inert gas 
inside the rugged case to assure positive per- 
formance with full electrical rating up to 100,000 
ft. altitude. Highly resistant to adverse environ- 
ment. 

For full specifications, WRITE FOR DATA 
SHEET HM6 

ELECTRO-SNAP 

SWITCH & MFQ. CO. 


MODERN DESIGN 


COMPLETE 


SWITCHES 



FUSELAGE section sli'm-s Uinding gni ulieel 
«ell (right) aft nf rear S|«r. 


wing structure. Detail design of the 
local structure is intended to iicrniit 
landing gear to break away svithout rup- 
turing the integral wing tank in event 
of crash landing. 

Similarly, attachment of engine pods 
to wing structure has been designed 
so that in a wheels-up landing, pod and 
pylon will break free of the wing with- 
out rupturing integral fuel tanks. 

Inboard pod py lon and corresponding 
wing structure is designed to with- 
stand, without failure, a wheols-up land- 
ing with a load factor of tsvo at maxi- 
mum landing ncight- 

Engine pod intake lip is stainless 
steel to accommodate hot air for anti- 
icing. Aft of the intake, for about 40 
in., aluminum alloy is used. Remainder 
of the pod is titanium. 

Pylon-to-enginc fitting is a steel forg- 
ing. Pvloii-to-wing attachment consists 
of a single fitting at wing leading edge, 
two fittings at front spat and. for the 
inboard engine, a single fitting on the 
c'cntei spar, while outboard engine has 
a single fitting at the rear spar. 

Wing Anti-Icer 

Wing leading edge has two thick, 
nesses of skin-^casy gage outer skin 
and thin inner skin. Inner surface of 
outer skin is chtinically milled to pro- 
vide recesses for passage of hot air for 
anti-icing- Lands between recesses pro- 
vide for attachment of inner skin and 

Trailing edge structure, including 
flaps and ailerons. incor])orates alu- 
minum allov Siindwich construction for 
maximum resistance to acoustical dam- 
age from jet blast. 

Wing center section, beneath fuse- 
lage, incorporates four transverse beams 
bctvvceu front and rear spars. Each of 
these beams has a bolted connection to 
the fuselage frame dircctlv above it. 
Failure of any one of these beams or 
attaching frames will result in a rela- 
tively minor loss of strength, and fail- 
safe character of the structure is ade- 
quately maintained in this area. 

Adjustable horizontal stabilizer is a 


SAC 


Silver Jubilee Newsreel 



Southwest ^^Airmotive Co. 

’”2 ‘ COV.-Vkd DALLAS 
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t«'o-i)wr bos structure pussing tlirougli 
ii cutout in tlif fuselage tailcone, so 
that the box is complete from tip to 
tip. 

Leading edge is electrically heated 
tor combating icing. Outer surface is 
thin .stainless steel, inner skin is alit- 
niinuni alloy, with wires embedded in 
jjiastic bctwcai these two sheets. 

Vertical stabilizer incorporates a 
three-spar box. Upper section uses skin 
and stringers to carrr bending loads. 
Loads ate transmitted tlirougli heavy 
forged fittings to fuselage /tames at 
front and teat spars and to the fuselage 
pressure bulkhead at the center spar. 
Tip of the vertical surface is isolated 
bv a band of plastic to allow use as 
antenna. 

Cnnr air is conducting tests on nrajor 


segments of wing and fuselage, particu- 
larly to establish fatiguc-rcsistancc and 
fail-Siifc characteristics of the 380 de- 
sign. 

Thus fat, Structural Test Section has 
completed trials on tsvo large sections 
of the loner wing surface— an uninter- 
rupted plate-stringer panel and another 
smiliar panel iiicotporatiii| an access 

Uninterrupted panel has withstood 
cycling cquiralent to oser eight times 
that expected in the anticipated sers- 
ice life of the aircraft (50,000 hr.), with- 
out any cracks appearing, Convair en- 
gineers report. 

Panel with the door has withstood 
cycling ctjiiivalcnt to fi'C times the 
serr'icc life before cracks appeared in 
the door doubler. 


Tests have been completed on three 
.speciniciis representing a fuselage sec- 
tion below the floor beams. Tests made 
with both natcr and air demonstrated 
that there was no significant difference 
in using either of these mediums for 
simulating pressurization loads. 

Object of the tests was to dtmon- 
.stratc fail-safe cliaractcristics, Beltfraine 
was severed and a 2-in. sawcut made in 
the relatively thick (.063) skin dirceth 
or er the frame. Internal pressurization 
loads were applied 500 times, with no 
cracks starting from the sawcut. In- 
creasing the sawcut to 3 in. and re- 
peating the 500 cycles still resulted in 
no crack propagation. With a -l-iii. 
sawcut, two cracks started after 100 
applications of internal prc.ssutc. Test- 
ing w'.is continued to 3,500 cycles, at 
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Man's electro-mechanical partners are bringing his 
ideas to life faster.. .better. ..at less cost 


Torlas one of iiuluslrv's iiio.<t foriiiidalilo tasks is to 
sln-ainliiir ami shorten ihe tinie-eoiisuiniiig priK-ess 
lliat Iraiisfonns idea.< inlo exi'ithi^ new jirodurls. 

Never in man's hislort has this cmhrvonic period 
nirdeil lo he sliorU'iied imirr ihan now — when leeh- 
riohjpii-iil superiority eouhl ^'e^) ivell he the world’s 
best lio|ie for iieuei'. 

And iiowheiv is this (-liullenge liuiiig met llioru 
ener^elkiilly lliun in the deiclopiiieiil mid produr- 
tioii of miloinalie control systems at Altom-:tic 5, 
Tor insluncic. i\ mu ill — a new aulomntie maehine-tool 
system invented by AlTOXETlc.s— often turns the 
engineer's rough sketch and inallieiiiatical notation? 
into prototype parts more rapidly than he could 
reach the lilueprinl .stage willi previous methods. 

Standarrlized *‘poslage-slani|>" circuits allow 
engineers lo moi kup even highly advanced designs 
almost as simply os they would plug in an elecirie 


shaver. And AlTONiiTli.'s’ data processing ei[ui|i- 
iiienl can siinulato a wide range uf operational 
missions, as well as solve the must iinolveil nuillie- 
mntical problems in ininules instead uf davs. 

AuTOXKTins' ability lo save lime and niuiiey 
lielween s-onerpl and pr<irlui l delivery is reflcv led in 
every area of its eleclro-mechaiiieal Icc-lmology : 
fliglit eoiKrols. inertial navigation, arinumenl emi- 
Irols- eompulcrs- and oilier complete systems for the 
mililary and indiisiry. 

For detailed information, or for em]iioymenl in 
this dvimmic field— vvrilc: Aito.nktics. Dept. \V-7:3. 
9150 E. Imjicrial Highway, Downey, California. 


Autonetics 

A DIVISION OF NORTH AMERICAN AVIATION, INC. 





«liidi (iiiic crocks liiicl grown lo ii 
iDhi! o( I in. 

Continuing to 7.>00 cycles, cracks 
gren- to adjacent frames (total crack 
length plus sjwcut equaled 3S in.). 
Crock Inception 

In another test, a ja\elin ssith .1 
hladc length of 9 in. nus dropped onto 
the skin midway betnecn frames while 

10 psi. ait pressure «as inaintaiiicd 
within the specimen, with no rupture 
ot skin occurring as the blade pen- 
etrated. .\ crack extended 1 in. from 
each end of the cut and the air leaked 

Convait engineers declare these tests 
cicarlv shore the benefit of using rcla- 
tir-cly heavy 202d-T3 skins to resist 
track inception and growth. 

Consuir is now testing a r crtical aft 
section fuselage specimen incorporating 
srindows to demonstrate fatigue {50.- 
000 cselcs) and failsafe properties. 

Most comptchcirsir e test will be con- 
ducted in a water tank with a com- 
jjlcte fuselage integral with ccirter wing 
section. Tcntatire plans arc to apply 
50,000 tvclcs of combined pressuriza- 
tion and flight loads, « ith landing loads 
interjected between cycles. Follosving 
tills trial, a series of fail-safe tests rvill 
he made in which \arioiis mcnibers 
will be cut and loads applied to demon- 
strate that structure retains its integrity. 

Test Cells Opened 
For the Iroquois 

Toronto— First of six new test cells 
at Orenda Engines Ltd.. Toronto, On- 
tario, uns put into o|)Cration to test the 
new Iroquois jet engine to power the 
.^'70 CF-105 supersonic delta-wing 
fighter being built at the affiliated As ro 
.Aircraft Ltd. plant at Toronto. 

The nesv test cells, part of a S7 mil- 
lion test facilities expansion program, 
will all be completed before the com- 
panv’s annual summer s acation period. 
A second test cell for the Iroquois was 
scheduled for completion this moiith. 

Test cells har e been designed to ac- 
commodate future, uprated versions of 
the Iroquois, or new eiigines of a con- 
siderably greater size. They will handle 
engines with a mass flow of 50% greater 
than the present version of the Iroquois, 
more than any engine is likely to require 
in the next 10 years, George Anderson. 
Orendo’s chief technical engineer, said. 

One million dollars has been spent 
for silencing equipment for the new 

Noise is absorbed from the in- 
rushing air bv vertical members, or 
splitter vanes, filled witli fibrous ma- 
terial. Behind the engine, the cxliaust 
duct discharges into a silencer tube, 

11 ft. in diameter. -(5 ft. long and 
weighing more than -fO tons. Tliis was 



save critical materials . . . 

reduce costly machining . . . 
meet highest quality standards 


Youc most critical specifications can be met by Edge- 
water Steel Rings — welded or weldless as required by 
the service. Formed accurately by modern methods, 
they are close to finish size as rolled. Weldless rings are 
rolled from solid steel blocks, in diameters from 5 to 
145 inches. Welded rings up to 48 inches in diameter 
are formed from bars extruded or rolled to shape. Both 
types can be made in a great variety of sizes and cross- 
section shapes, as shown below. Being accurate in size 
and cross-section, Edgewater Rings save costly mate- 
rial and machining time. 
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spcciiiih designed h\ industrial Atous- 
ties Inc. T he ss^steni will reduce noise 
to about the lesel of that created bv a 
passing traetor-tniilcr. 

t'.ngine exhaust gases arc cooled to 
the point where the heat will not diini- 
iige the silencing equipment. When the 
engine is running without afterburner, 
cooling is acconiplislied bv flowing air 
around the duct. Ilowcscr, when the 
afterburner is lit. up to 1,000 gadons 
of water per minute will he injected di- 
rectly into the exhaust duct for addi- 
tional cooling. '11)1$ will result in 
large voliiines of steam whicli will be 
s isibic as it escapes from cxiiaust stacks, 

'I'hc cooled gases flow into the verti- 
cal silencer and discharge to lire atnios- 
phcrc tlitougli a cylindrical pipe tiiat 
rises verticalh abosc tlic concrete stack 
of each cell. 

To asoid errors in performance data 
resulting from unesen distribution of 
air temperature and pressure around the 
intake, tlic engine beds in the new cells 
are mounted on a raised, reinforced 
concrete plinth, placing liic engine in 
tlic center of tlic cell's cross-scclional 
area. 'ITiis area is 25 ft. wide and 25 
ft. high, or almost twice as large as 
the cross-sectional area of some of the 
ceils now being used. 

Intake has been designed for str.iight- 
thnmgli flow. Vertical air intake stack 
would require a 90 degree turn in the 
ait flow. 

To give the test crew a direct view of 
the engine under test, the obsers'ntion 
room has been eleiatcd so that its floor 
is on tlic same lo e! as the engine plat- 
form. This also proiides the most di- 
rect approach for servicing and for the 
lines to the instruments. In some test 
cells of this ti'pe. the observation room 
IS at ground leicl, necessitating use of 
a periscope or closed circuit TV to give 
the test crew a view of the engine. 

At Orenda, the observation rooms 
for adjacent cells ate back to back, and 
the space bcneatli tliem is available for 
storage and other services. 

The engine’s performance is logged 
ill a central recording roam, situated in 
a central scnicc building and common 
to all six cells. In this room 2,500 sig- 
nals. automatically transmitted from the 
test cells throiigli 16 tons of electrical 
cable, can lie handled simiiltancmish. 

W'hilc much of this data will be 
logged bv automatic recording equip- 
ment, .some of it requires an obscncr. 
Tlie ground work lias been laid for tlic 
gradual introduction of more automatic 
data liaiidling equipment. T'lie central 
service building also accommodates 
offices and stores. 

At Nobel. Ontario, about 120 miles 
north of Toronto, an afterburner test 
facilitv vsent into operation last Mini- 
incr. A rig for investigating iiitcniallv 
cooled turbine blades is expected to be 
icadv there for serv ice soon. 



NEW"no-mag” 


Eliminates Instrument Interference! 


• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, "no-mag" has 
these characteristics; 
NON-MAGNETIC PROPERTIES . . . 
"no-mag" cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
— in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
"no-mag" cable eliminates instru- 
ment interference from cable mag- 

CORROSION RESISTANCE... 

New "no-mag" cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 

HIGH FATIGUE RESISTANCE . . . 

Preformed construction and careful 
processing give new "no-mac" 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE . . . 
New "no-mac” cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ”no-mag” 
on many applications where the 
characteristics of "no-mac" are 
required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied to 
standard an dimensions. 


GOOD THERMAL CHARACTERISTICS... 

The thermal expansion character- 
istics of new "no-mac” cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New "no-MAG" 
is furnished in sizes from 1 T6" to T 
in all of the standard aircraft cable 
constructions. 


Get the complete slorp on this new leehnical decelopment 
for the aircraft induttry. Write today to Detroit oflice. 


Automotive and Aircraft Division 
AMERICAN CHAINS. CABLE 


EOl Stephenson Bldg.. Detroit 2 
2216 South GaifieldAve , Los Angeles 22 • Bridgepoil2, Conn. 
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CorrvxLiA.!4 B"5B HUStlCT 


Republic titanium alloys used for elevated temperature applications 
and weight saving in America’s first Supersonic Bomber 


The delia-winged B-SS’s transformaiion from drawing 
board to production in record-breaking time i$ a 
tribute to the dcsign-and-engineering skill of Convair 
Division, General Dynamics Corporation. 

This dream plane incorporates the most advanced 
equipment and utilizes the latest engineering mate- 
rials, including Republic Titanium. 

Titanium alloy types produced by Republic Steel are 
used in the B-58 for weight saving and elevated tern- 
peraturc applications, These particular titanium alloys 
are among the strongest now being produced. They 
offer high strength values at elevated temperatures. 

These alloy types have a minimum tensile strength 
of 130,000 p.s.i, and a minimum yield strength of 
I20,000p.s.i. They meet the demand for high strength 
to resist the effeas of aerodynamic heating in super- 
sonic aircraft, such as the B-58. 

The Hustler is the world’s fastest bomber. What 
about the future? Right now, planes are being designed 
for speeds of Mach 3 or 4, Republic is keeping pace. 
Ac the Titanium Research Laboratory in Canton, Ohio, 
new titanium alloys are being developed with better 
physicals to provide greater operating efficiencies. 

In exploring the "thermal thicket", many materials 
must be appraised and utilized. Republic— world's 
largest producer of aircraft steels— is working on new 
high-tensile, stainless types with higher strength and 
greater heat-resistance. 

Republic metallurgists and eugineecs pioneered the 
development of high strength-to-weighc metals. They 
offer you years of experience gained through helping 
hundreds of manufacturers design and redesign their 
products to get more strength with less weight at less 
cost. Contact your local Republic sales office for more 
information. Or send us the coupon. 





REPUBLIC STEEL CORPORATION 
CEPT. C-40S0 

am EAST 4Sth STREET - CIEVEIANP 37, OHIO 

Have a meiallurgiac call. □ Titanium □ Stainless 

O Tilanluitl □ ENOURO* Stainless Steel 

□ Wedge-Lock Steel Shelving 


Address — 
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Meteor Burst Extends VHP Radio Range 


By Philip J. Klass 

Hanscom Field. Mass.— Meteor burst 
sraftet coniimmieations, a nc»’ radio 
technique that can preside 1.400 mile 
voice, teletype and possibly facsimile 
tr.insinissiaiis at VU!' frequencies «ith 
low powers, has been established by 

The new technique, which bounces 
VIIF radio signals off meteor trails 60- 
70 miles abosc the e.ittfi. appuirs suit- 
able for point-to-point, ground-air, per- 
haps for air-to-air coniinunications- 
First Transmission 

The first successful voice transmis- 
sion was made on April 20 by meteoric 
scatter at a frequency of 4b me. be- 
tween Bozeman, Mont., and Palo Alto, 
Calif.. o\cr a distance of more than 
800 miles. Transmitter power was less 
than 1 kw., only 1/20 to 1/ 30 the power 
used in conventional ionospheric scatter. 
TTie project, carried out by Stanford Re- 
search Institute and Monfana State Col- 
lege, is one of a number being sponsored 
by tile Air Force Cambridge Research 
Center here. 

Tlio new meteor scatter technique in 
some was's resembles the ionospheric 
scatter technique first revealed about 
two years ago and currently in militarv 


Ilowc 


meteor scatter appears 


to liaie a number of significant advan- 
tages; 

■ Greater security. Meteoric scatter is 
far mote selectiie in the size of tlic 
area in which usable signals arc re- 
ceived, making it less susceptible to 
enemy interception and countenneas- 
ures than comcntional ionospheric scat- 

• Lower power, Meteoric scatter can 
operate with fat lower powers. For 
e.samplc the recent SRI voice tests used 
a single sideband transmission operating 
with 800 watts in the sideband, 100 
watts in the carrier. Ionospheric scatter 
transmitters arc usually in tlic 20-30 
kw. size. 

• Greater bandwidtii. Ionospheric scat- 
ter has a usable bandwidth of about 
10 kc. which limits it to a couple of 
voice channels or a handful of teletype 
channels. At low powers meteoric scat- 
ter can provide bandwidths of 15-20 
kc. and at higher powers, comparable 
to ionospheric scatter, bandwidths of 
100 kc. or more appear feasible. This 
means mote channels and opcii.s the 
way to moderately high-speed facsimile 
service. Al'CRC is sponsoring a me- 
teoric scatter facsimile investigation at 
Radio Corporation of America. 

• Smaller antennas: Meteoric scatter re- 
quires less antenna gain, hence can use 
smaller aiitciiiias. as fi\c or eight- 
element Yagis, instead of the large 


corner reflector or rhombic antennas 
requited for ionospheric scatter. This, 
coupled with the lower transmitter 
power opens the way to using meteoric 
scatter communications in aircraft for 
ground-air and air-to-air sen'ice. It also 
makes small portable field units for 
tactical use feasible. 

Meteoric scatter techniques appear 
usable from 15 me. through 100 me., 
with best results at 40 to 80 me., 
actording to Dr. Joseph P. Cases of 
AFCRC's Propagation Laboratory. 
Tests to date indicate that meteoric 
scatter is rclatiscly unaffected by sun- 
spots and Aurora disturbance but tlic 
N'atinnal Bureau of Standards plans 
further tests at liigh latitudes, Casey 

Trail of Ions 

M'hcn a meteor strikes the eartITs 
atmosphere at tremendous speed, it 
heats to incandescence, leaving a trail 
of ions and electrons m its wake in a 
10-mile thick band at an altitude be- 
tween 60 and 70 miles. At higher alti- 
tudes the meteor trails disperse too 
rapidly to be used, while at fower alti- 
tudes the ions and electrons recombine 
too rapidly. 

The antennas at both terminals of a 
point-to-point meteoric scatter system, 
like those uf a conventional ionospheric 
scatter system, arc aimed at the same 
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portion of the ionosphere to form an 
intersection (see sketch). liowewet, the 
lower gain meteoric .scatter antennas 
liave broader beams, frequently covet 
an area of roughly one sphcticai radian 
(a|)proximatclv 60 deg. by 60 deg.). 

ilic significant difference in the 
operation of the hso scatter tecliniques 
is that ionos|)lieric transmission can take 
place on a eontinuous basis wlicrcas 
meteoric transmissions can be made 
only svhtn a meteor trail forms in the 
area of the ionosplicte intersected by 
file two teniiinal station antennas. 

An average of two to three usable 
meteor trails will be produced pet min- 
ute in the area of antenna beam inter- 
section, but cacli frail lists for only 
about one second. Tliis means that 
meteoric scatter transmission can occur 
only for about two to tlircc seconds out 
of eacli minute. Tlic usable ftans- 
mission time as a percentage of tlic 
total is frequently called the "duty 
cycle." It averages about 3-54o. 
High-Speed Transmission 

The way to get around this com- 
paratively low duty cycle is to Itans- 
mit infomiation in a burst at rates 
tar greater than nonnal. If informa- 
lion can be tiaii.sniittcd at 20 to 
30 times nonnal speed, then two or 
three one-second bursts per minute 
can pro\-idc essentially continuous com- 
nnmication without noticeable dclav or 
interruption insofar as the end output 
is concerned. 

This is acconiplislictl by recording 
the voice or teletype message on mag- 
netic tape svliicli is tcm)Joraril\ stored 
in a bin until a meteor trail appears. 


BUMP equipped with Vagi antenna picked 
of 1,300 miles. 

The taped message then is transmitted 
at five, 10. or up to 80 times the speed 
at wliicli it svas recorded. .M the rc- 
ccising end this message is rc-rccorded 
(111 magnetic tape, tlicn played back 
tlirough tcletvpe or s'oicc channels at 
normal speed. 

Under .AFCRC sponsorship. NBS lias 
transmitted tcletv|>c messages via me- 
teoric scatter at 40 times tTie standard 
rate witli latlier small errors. 'Hie N'BS 
equipment is designed to operate at 
coinjircssicm ratios up to S0;1. 

'Ilic recent soicc transmissions made 
by SRI used compression ratio of 5:1. 
Dr. Cases- says that a fiirfliet step-up 
in soice compression appears feasible. 


A tape recording of tlic SRI trans- 
mission licatd by Aviation Week 
sliowcd icrv good intelligibility user 
the 800 mile route. 

Because it is impossible to predict 
when a meteor will strike, and because 
its trail remains usable for so brief 
a time, the meteor trail must be de- 
tected quickly and the taped transmis- 
sion must be instantly turned on, tlien 
sliut off when the trail disappears. 

In a Ivpical two-way system, each 
station has a transmitter, receiver, an 
antenna for each, plus two high-speed 
tape units, one for tiansinitting and 
the oflier for recording the other sta- 
tions messjgc- 

Eacli station continuouslv transmits 
an unmodulated carrier and lias its own 
tcceisct tuned to the other station’s 
transmitter. In the absence of a meteor 
trail, neither signal gets tlirough. When 
a trail docs appear, each station receives 
the other’s unmodulated carrier. This 
triggers each station to transmit a 
■'start" signal, either b\ applying sine 
wave modulation to its carrier or by a 
slight shift of carrier frequency. 

Two Meteor Categories 

Receipt of the "start" signal triggers 
c-ach station to start it.s high-speed trans- 
mission and to record the broadcast 
from the other station. W'lien tlic 
rcccised signal drops below a preset min- 
imum. indicating tliat tlic meteor trail 
is plaving out, both stations shut off 
their transmission and tehim to stand- 
l)\ condition to await the next meteor. 

Scientists currently classify meteor 
trails into two sizes, dc|)ciidiiig upon 
tlicir electron dciisits- which determines 
tlie nature of their propagation charac- 
teristics: 

• Undet-dense lias less tlum 1CT‘ elec- 
trons per meter in trail, lasts about one 



AVIATION WEEK, 


7. 1957 


Careers mt 
satisfying 



second. Tlic uiidct-dcnsc t\pc is ptc- 
fetred fur meteoric sc.iUct ba-.uist it 
behoves mote like <i miitor. leflcctiiig 
the signal in atcotdantc nitli the fa- 
miliar angle of incidence rclationsliip 
and prosiding a relatisclv small <irc.i of 
reception, h'or militaiy applications this 
provides a degree of sccuritj. 

• Over-dense, nitli more than 10" elec- 
trons, may last for sescral iniiuites but 
produces considerable scattering. This 
degrades the secutits of tommmiica- 
tions and may result in miilli|xit!i prop- 
agation that limits usable b,ind'vidth. 

Current studies arc underwav to de- 
velop techniques for discriminating be- 
tween the two t'pes nf meteor trails. 
One promising technique appears to be 
the use of signal rise-time, or the rate 
nf signal build-up. Over-dense trails 
liavc higher build-up rates. 

Basic Study Spur 

Ionospheric scatter, and the mote re- 
cent meteoric scatter, has spurted basic 
studies into meteors and tlicir origin. 
Much of this basic work is being carried 
out by Stanford University, under 
AFCRC sponsorship. 

For example, Stanford is using very 
high power radar to search out ex- 
tremely small meteors not visible to the 
eye. If such meteors exist in heretofore 
unsuspected quantities, they might ex- 
plain the mcehanism responsible for 
steady state ionospheric scatter (see box, 
p. 9/). 

Stanford also is measuring the rates 
at wliich meteors strike the atinosplicre 
and the direction from whicli they come 
(radiants). Most meteor orbits appear 
to lie in tlic ecliptic plane (solar sys- 
tem equator). 

AFCRC itself has conducted studies 



on tlic size and shape of the area in 
the vicinity of a meteor scatter station 
ill which it is possible to eavesdrop. 
Tlicse investigations indicate that the 
reception area is an elipsc. witli a long 
axi-s of 100-200 miles (in line with the 
antenna beam) and a short axis of about 
lialf of these distances. 

Georgia Tech's Research Institute is 
l>articipating in the AI'’CRC program 
bv monitoring continuous-wave trans- 
missions for Walpole, Mass., propagated 

.Atlanta and the other at Columbia, 
S. C. NBS is operating a meteor burst 
teletype svstem experimentally between 
Walpole and Sterling, Va, 

Tlic Navy and .Atinv Signal Corps 



One of Ai'CRC's most important 
meteoric scatter programs is RCA's in- 
vestigation to determine the feasibility 
of transmitting a complete facsimile 
|jicturc ill the brief intcnal of a single 
meteor burst. Within the next 30 
davs RCA is slated to test such a system 
over a distance of SOO miles, bcKvccn 
Riverhead. L. I.. N. Y. and the NBS 
facilih' at Havana, fll. 

Facsimile Program 

I'o acliicve the greater bandwidth 
required for facsimile, RCA plans to use 
20 kw. tr.iiismitters and 20 db. rhombic 
antennas. To provide a margin of 
safety, RCA jilans to transmit in a 
half-second interval. 

The experimental equipment is de- 
signed to provide a variety of different 
conihination.v of rcsrilution, picture size 
and baudwiriths. Se.iiming rates can 
be selected between 200 and 800 lines 
per second, requiring video bandwidths 

of 13 to 213 kc. 

\ livbrid using both conventional 
ionospheric and mcteroic scatter tccli- 
niques mav provide a more versatile 
system utilizing the advantages of both 
tccimiques. Casey believes. 

Such a svstem could 0|jcratc as a con- 
ventional ionospheric scatter system, 
transmitting narrow bandwidth tele- 
type messages on a continuous basis, 
for example, until a meteor trail was 
detected. Then it could automatically 
switch over, transmit a burst of voice 
or facsimile, then switch hack to con- 
tinuous teletype until a meteor trail 
was detected. 

Tliis would ease the limitation of a 
pure meteoric scatter system that rc- 
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TEST RADOMES AUTOMATICALLY 


with the CTI Radome 6ore5ighf-Error Measuring System 


system cim lie compU'lely dei'troyed liy deflvelion uf 
llie riidur hcJin u<i il lUroutfh tlic plu^lie 

l>cam shift at'various points on the radome, now 


Tlie CTI Radome Boresiftht'Error Measuring System 
auloniulirally records beam deflection as a continu* 
nus fimciion of the radome position, requires far 



Eiixinefrs: Career opportunilifs are currentij- oeniJnWe. 
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suits from tlic fact tliat the rate of 
meteor activity, and hence its effective- 
ness as a propagation medinm, varies 
roughly sincsoidally with the time of 
day and the season. 

Maximum meteor activity takes place 
around 6 a.ni. and the minimum occurs 
around 6 p.m. Seasonally, meteor ac- 
tivitv is at its peak around September 
and at its lowest around March. Over 
a 24-hour period in Septembet the 
meteor rate may vary as much as 4:1. 
while the variation goes as high as 14:1 
in March. Lower meteor nites result in 
lower dirts’ cycles- 

.\h'CRC has explored ground-air 
transmissions via meteor scatter on only 
a limited basis, using a blimp equipped 
nith a fisc-elemcnt Yagi antenna. Sig- 
nals were rcecised from a transmitter 
at Cedar Rapids. Iowa, at dist.mces up 
to 1.400 mites, Casey says. 

.Although such an antenna is far too 
large for irsc on a higli-specd aircraft. 
Casey is optimistic that the meteor 
scatter technique can be applied to 
ground-air, possiblv air-to-air communi- 
cations. 

Expansions, Changes 
In Avionics Industry 

University Research Consultants is 
name o/ Jicw consulting cnginccriirg 
finn which will specialize in inertial 
guidance, drone formation control, hal- 
listics, svstems anaivses. computers and 
applied phvsics. Companv's address: 
211 Dclaitc Bldg.. 8147 Delmar Blvd., 
St. Louis 24. Mo. 

Other rcccnth announced changes 
and expansions in the avionics industry 
include; 

• Raytheon has taken over inanagemcnt 
of Na\ V missile facility at Bristol. Tenn. 
tor production of Sparrow II! air-to-air 
missile. Facilitv previously was operated 
bv Sperrv-Farragut Co. to produce 
Spartosv 1. 

• International Electronic Rcsearcli 
Corp. has licensed Intcr-Tcclniiquc of 
Paris to market its tubc-cooling shields 
in Kiiropc. except in Sweden where 
sales arc handled hs- Bo Palmblad .\ktic- 
bnlog of Stockholm. 

• Hoffman Electronics Corp. has formed 
new Solar division in Evanston. III., to 
ilevclnp and produce solar energy con- 
\crtcrs. as part of Hoffman’s Semicon- 
ductor Division, also in Evanston. Com- 
|xmv also has formed new Semicon- 
ductor Equipment Design Section to 
develop new equipment using semi- 
conductors. 

• Litton Industries will build new 
hO.OOO sq. ft- tube manufacturing facil- 
itv in Salt Lake City which is expected 
to employ about 600. New plant, com- 
pany’s eleventh, will operate as part of 
Its Electron Tube l5i\'ision in San 
Carlos, Calif. 
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• Elgin National Watch Company’s 
Micronics Division will build new 
20,000 sq. ft. research and desclopmciit 
facility in the Canoga Park Industrial 
area of the Sari b'etnando Valiev near 
Los .Angeles. Occupancy is slated for 
Sept, i . 

• Cohu Electronics, Inc., San Diego. 
ncM'ly formed company headed b\’ La- 
Mottc T. Cohu. has taken os'Cr Kay 
Lab. San Diego, also headed bv Cohu, 
in a stock exchange. 

• Electronic Plastics, Inc. is name of 
newly formed company engaged in ex- 
truding high temperature plastic in- 
sulated wire and custom molding of 
electronic component parts. W arren L. 


Sehnnr is president. Sales offices arc 
located at 521 Fifth .■4ve.. New York 17, 
N. Y. 

• Leach Relay Division of Leach Corp. 
has opened nw S250.000, I 5,00(1 sq. ft. 
addition at 5915 Aialon Blvd., Los 
.^ngelcs, representing a 40% increase 
;n floor space. 

• Electronic Engineering Co. of Cali- 
fornia has mused to 1601 East Chestnut 
-St., Santa Ana. Calif. 

■ Research Instnnnent Co. of Portland, 
Ore. has mosed to larger quarters at 
7962 S- E- Powell Bis d., giving coin- 
]xmy 400% increased working area. 

• Digitronics Corp. has moved to .Al- 
bertson Ave., .Albertson, L. L, N. Y. 


mm llEfflECIlEKE 
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Invitation to the best engineers in Ohio (... or anywhere else !) 


This is a mockup of the new T2J Navy jet trainer, 
designed and engineered by the Columbus Division of 
North American Aviation. 

Displayed at the invitation of the Ohio Society of 
Professional Engineers at its 1957 annual meeting, the 
T2J is a graphic example of U. S. Naval aircraft engi- 
neering progress. It is the logical follow-on to the long 
line of distinguished standard trainers for which 
North American has been famous for over a quarter 
of a century. Designed as a basic trainer for jet pilots 
in all branches of the Armed Services, the T2J’s per- 
formance is equal or superior to the nation's first jet 
fighters. 

As an engineer, you can appreciate that many of our 
interesting projects cannot be exhibited in a public 
place. The performance and ability of these new air- 
craft startle the imagination of even Die most advanced 
engineers. The requirements they imjjose offer chal- 


lenges to every engineer currently working on them. 
They will do the same for you. 

There's a fine future for you in applying your knowl- 
edge. experience and talents to the advance of Naval 
Aviation in the fields listed below. Write today. 

Advanced Missile Design • Aerodynamic Research 
and Development • Airframe Structural Design • 
Analysis of Flying Qualities - Antenna Development ‘ 
Dynamic Stability • Electronic Defensive Systems • 
Fuel Systems Design Heat Transfer Research • 
Mechanical Component and Systems Design - Pre- 
liminary Design • Ser\ o Systems Analysis • Solid State 
Physics • Structural Dynamics • Systems Analysis 
Mathematics • Vibration and Endurance Testing • 
Weight Analysis • Mechanism Design. 

Contact; Mr. J. H, Papin, Engineering Personnel 
Manager. Dept. 56 W-6, North American Aviation, 
Inc., Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, 


INC. 



I ' oWoT'— ~| 
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► Neck and Neck-Airbonic tests to 
evahute rclutisc pcrforniiiiicc of siip- 
prcsscd-CJrncr single sidcbimd (SSB> 
and General Electric’s srnchrouons 
defection, being ran by Rome Ait 
ncrclopnicnt Center, show hvo sys- 
tems to be roi^lily equal in pctforni- 
imcc so far. Critical test will come 
this Slimmer when the airplane operates 
in the hit north to ciahnite each sys- 
tem's vulnerability to Aurora blackouts. 

► Flight Recorders for UAL-United 
Air Lines will install the General Mills 
flight recorder in its new DC-8s. 
Device will record altitude, airspeed, 
vertical acceleration, magnetic heading 


► New RCA Single Sideband— ,^ir Force 
is testing a siippressed-carrier single 
sideband version of its AN 'ARC-21 III' 
comnninications transceiver. Modifica- 
tion, developed bv Radio Corporation 
of America which designed .^RC-21, 
involves no increase in sine or vvcijht 
and can be quickly accomplished. New 
SSB version is designated AN ,\RC-65. 

► Military .^doption-.\ircraft Radio 
Corporation's lightweight automatic 
direction finder, Tvpe 21.V developed 
originally for civil aircraft market, has 
aroused sufficient mihtarv interest to 
receive an offici.il miliharv de.signation: 
ANVARN-S9. 


► Iligh-Povvct. Iligli-FrcqueDcy Tran- 
sistor— Silicon power tr.nisistoT capable 
of putting out 5 watts at a freqncncv of 
10 me. has been developed bv Bell 
i'ekphnne Laboratories under nhlitarv 
sponsorship. The new PN'IP deffnsed 
emitter and base tr.msistor has an alpha 
cutoff frequenev of about 100 me., 
unilateral gain hbovc 20 rib. and col- 
lector efficiency of over -10 percent. 
Some laboratory samples have delivered 
as imich as one watt output as an 
rscillator at 100 me., BTL reports, 

►,\n 0|)cn Secret— '’One of the secrets 
e't good relations between a corporation 
and its. engineers i.v to share the effort 
and share the profits,” according to 
Dr. Robert S. Bell, president of 
I’ackard-BcII F.lcctronics Corp. The 
company sets aside 10% of its annual 
net earnings before taxes for irrofit 
sharing in the form of conipanv stock. 

► NATO to Use Scatter— Su|)remc 
Headquarters Allied Powers Europe has 
iSjiicd letter of intent for engineering 
and installation of tropospheric scatter 
coinmunications and line-of-sigbt radio 
relay links to integrate NATO com- 



_ n hydro-electric servo theory, 
transistor electronics, and digital cecholques. He will 
join a select group that is working on advanced and 
imaginative numerical control projects- such as 
AOTONETtes' Numill. This all-transistor, tape, 
directed control system for machine tools turns out 
complex tools and prototypes 3 to 20 times faster 
than standard methods. If you are qualified, you owe 
it to your career to inquire about a position in 
numerical control engineering at AuTONETtes. 
Write: Mr- A. N- Benning, Dept. 358 W-6, 9150 
E. Imperial Highway, Downey, California. 

Autonefics ^ 

AUTOMATIC CONTROLS 




■Widely used on exhaust systems, pre-heat- 
ers, superchargers and similar devices, 
SOL-A-NUT has proven its stamina on 
jet engines, too. Sturdy, one-piece, stain- 
less steel construction ensures long life , . . 
no corrosion if nicked or scratched. Rea- 
sonable in cost, quick and easy to spot- 
weld, SOL-A-NUT cuts assembly time in 
both manufacturing and maintenance 
operations. 




[ADNOCK 
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EMPLOYMENT OPPORTUNITIES 



look to General Electrics 
Heavy Military 
Electronic Equipment Dept, 
if you are looking for 

CHALLENGE 


Offanrmllc March, deli 




vaopons, both forelgrt and dometlle. 


TELL US ABOUT 

your training, experience, job objectives. Expense 
paid plant interviews including prepaid air tranapor- 


REQUIREIdENTS 

U.S. Citisenship. EE, ME, Physics. Math degree. One 
to five years' experience. A desire for technically de- 
manding and stimulating work. 


Write in complete eoti/fdenee to: 

HEAVY hllLITARY ELECTRONIC EQUIPMENT DEPT. 



[Emm . . . 

MAC presently has stimu- 
lating engineering posi- 
tions available in a great 
variety of fields including; 

Internal Aerodynamics 
Design Engineering 
Structures Engineering 
Electronic Component Engineering 
Aerodynamics 
Structural Dynamics 
Electronic Packaging Engineering 
Operations Engineering 
Electronic Circuit Analysis 
Dynamics 

Airloads and Flight Criteria 
Aircraft Fire Control Systems 
Aeroelasticity and Flutter 
Thermodynamics 
Wind Tunnel Test Engineering 
Flight Test Engineering 
Reliability Engineering 
Telemetry Systems Engineering 
Flutter and Vibration 
Ground Support Equip. Engineering 
Liaison Engineering 

Our tremendous growth ratio— 
inereose of 33% in personnel In f/ie 
post yeor, has created many posi- 
tions of technical leadership in our 
5 Engineering Divisions. For more 
informoh'on ofaoul oor compony ond 
communj'ly, write in confidence to: 

R. F. Kalelta 

Technical Pfocemeni Supervisor 

P. O. Box 516 

St. Louis 3, Missouri 

McDonnell 

AIRCRAFT CORPORATION 


TOS 
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EMPLOYMENT OPPORTUNITIES 



NOW 

I.OAOING 


Career 

^ Opportunity: 


H ehe you see some of the major components now 
being supplied by Goodyear (o major aircraft 
manufacturers. Goodyear engineers had a hand in vir- 
tually all of them. 

Helping to outfit these winged powerhouses is just one 
of the exciting activities at Goodyear .Aircraft these days. 
Important parts .ire being built for guided missiles — 
there arc stimulating developments in electronics, radar 
structures, plastics, metals and countless other projects. 
All this spells opportunity unlimited for engineers. Our 
continued growth and diversification have required 
expansion of our engineering staffs in ail specialties at 
both Akron. Ohio, and Litchfield Park, Arizona. Availa- 
ble for your use are the most modern engineering and 
research laboratories, including a large computer 
laboratory. 

If you have an eye to the future — and it's focused on the 


sky — a rewarding career can be yours at Goodyear Air- 
craft. Salaries and benefits are liberal, of course. And if 
you wisli to continue your academic studies, company- 
paid tuition courses leading to advanced degrees are 
available at nearby colleges. 

For further information on your career opportunities at 
Goodyear .Aircraft, write; Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation. Akron 15, Ohio. 


7h&y‘re c/oinff fh/n^s at \ 

good/Vear 

AIRCRAFT! 
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maintalnins T)fkd proOuclion ... 

Experience ihouTd include a bickpround 
In buie lesi lethnlqucs in the above field, 
OrEUIlOHAL EVtUIATlOH EHCIHCEI 


OEVEIOAUEHI EnllNEEI-CIIICUim 
Rneaph^and dereloprnent enpineerini 




l•"Mu>l‘htve‘"nmSderlUe^ 
irience on product desipn alandarde 

lEtl ENC1HEEI-AIIIIIAHE EOUirHEKT 

lo^navlirton^louirid' Mulpmen!' and 
lar equipment. Pr^araiion and pro- 


5!oblemJ^7uS*nsTub?tadom 

controls, bydiostatlcs, and 
Id electronic worlc on need* 


ElEtl«0-tt^£CHANI»^ 
UECHAHICAL DESICII ENCIMEEI 


Divisloii Ainericon Bosch Aiimi Coip,, Roosevelt Field, Gordon City, L, I., N. t 



PERSONNEL MANAGERS 


LOOKING FOR 
ENGINEERS . . . 
TECHNICIANS? 



"RESERVOIR 
of ENGINEERS and 
TECHNICAL MEN" 
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^ mechanical 
design 


solve 
problems 
In your 
Specialized 

W: I field 


uses un such advanced 
s the J-79— already ; 
lie L’SAF Starfiehter— 


Design and develop complex tur- 
bine structures, Plan and conduct 

tures, reducing weight and im- 
proving integrity, for application 
to future product lines. ME or 
AE. Minimum 5 years^ expert 


tor componenta. Guide the 
anning and assist in schedul- 
g design programs to meet ob- 
:tives. Guide others in main- 


JET ENGINE DE7APTMENT 

GENERAL@ELECrniC 




GET THE TACIS about Solar and your 
triple opportunity... and get them nowl 
Solar currently offers an exceptional 
opportunity for you to advance rapidly. 
A new creative engineering group is 
now being formed for a challenging 
new project in guided missiles. Many 
openings also e.sist in Solar’s fast-mov- 
ing gas turbine programs. The growlh 
potential is tremendous . . . witli com- 
mensurate rewards in advancement. 

Another important advantage is this: 
you don't get lost in the crowd at Solar. 
It is a medium-size company (2800 
people in San Diego) that has grown 
steadily since 1927. Personnel policies 


arc advanced, including a profit shar- 
ing retirement plan. 

Another advantage at Sohr is the 
pleasure of living in California climate 
at its best. San Diego is warm and 
sunny the year around, with unmatched 
recreational and cultural facilities. 

For brochure, write to Louis Klein, 
Dept. E-203, Solar Aircraft Company. 
2200 Pacific Highway', San Diego 12. 
Calif. Why not also send along a resume 
of your qualifications and education? 


SOLARS 
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Unique opportunities 
for production engineers 


at Honeywell Herol 


engineering projects in the field of aeronautical 
projects such as automatic control systems and d 
for more than 15 of the most advanced Guidet 


trol Systems for the F-lOO, F-101, CF-105 and B-66; and Fuel 
'ns for the T-37, XFY-1 Pogo, P6M Sea- 
,g 707, Douglas DC-7, Lockheed Electra, 


master, C-I30, Boeing 707, Douglas DC-7, 1 
FllF and F-106. 


Here is a partial list of positions 
now open in I " 


ows Specialist: Physics or M.E. Degree, 3 years' expe- 
e in high vacuum field. 


; B.S.M.E., B.S.I.E. or B.S.R.E. 3 


WRITE TODAY! 

If you are interested in any of the positions abo 


a brief rfaumj of your education and experience to Bruce D. 
Wood, Technical Director, Dept. TAIK, Minneapolis-Honey- 
well, Aero Division, 1433 Stinson Blvd., Minneapolis 13, 
Minnesota. 


Honeywell 

pH [ (yiKivjijjlSioL "0 iVitiSiC, 
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mmmm. 






Which of these jobs 
can YOU fill? 

The new Rocktl$ Division of Bell Aircraft Corporation 
has immediate career openings for engineers seeking 
challenging opportunities in a rapidly expanding organ- 
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EMPLOYMENT OPPORTUNITIES 



OiaOengiiig jol>s are now open! 


Organized only 22 months ago, IBM Military Products 
Division has grown enormously, opening up opportuni- 
ties to engineers and scientists in all these fields: 




At the new plant and laboratory in Owcgo, N. Y.. IBM 
designs and manufactures advanced airborne analog 
and digital computers for Air Force bombing-naviga- 
tional equipment- At the new Kingston, N. Y„ facilities, 
IBM builds the world’s largest electronic computers for 
Project SAGE, part of our nation’s giant defesise net. 

The electronic computer field offers one of the best 
ground-floor career opportunities today. Economic ex- 
perts rank the electronic computer in importance with 


automation and nucleonics in growth potential. Sales at 
IBM, the recognized le-.ider in the field, has'c doubled, 
on the average, every fix’e vears since 1930. Engineering 
laboratory personnel quintupled in the past five vears. 
Future exjransion plans oiler e\-en better opportunities. 
As a member of IBM Military Products, you enjoy the 
stability and security of the IBM Corporation, plus the 
opportunity to progress in any other IBM division. Pro- 
motions open np frequently from continuous growth. 
The “small group" approach assures recognition of in- 
dividual merit. Salaries are excellent and company bene- 
fits set standards for industry. 


For the facts about an engineering career 
with IBM Military Products Division, 
please write to: 

Mr. B. A- Whitehome 

Mgr, of Engineering Recn.iitment, Dept, 3206 
International Business Machines Corp. 

590 Madison Avenue. New York 22, N. Y. 


IBM 


MILITARY 

PRODUCTS 



.Inflton, Ky.: RoeM.ter, MInn.i San Joa«. C.IU. 
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We’re next door 
to a Great 

Educational Institution 



In addition, of course, Ann Arbor w.ri a.as.«.>ii.g Unw« 

is noted for its world-famed 

University of Michigan Medical Center. Its new 

$7,500,000 high school is regarded as one of 

the most elaborate and modem in this country. 

Our current needs are for experienced men in; 

SURVEILLANCE & RECONNAISSANCE: radar, infrared, acoustics 
WEAPONS: missiles, aircraft subsystems, guidance and control 
DATA PROCESSING: analog and digital computers, displays 
NUCLEAR: reactors, propulsion, special weapons 
COMMUNICATIONS: radio, digital, daU links 
NAVIGATION: radio, inertial, ground-controlled 
COUNTERMEASURES: ECM, electronic warfare 
OPERATIONS ANALYSIS. 


The rapidly expanding Bendix Systems Division 
of Bendix Aviation Corporation was formed 
to integrate Bendix skills and facilities and serve as 
a focal point for systems planning, dewlopmcnt 
and management. 

After very careful study of many locations, 
it was decided that 56 acres adjacent to the new 
North Campus of the University of Michigan in 
Ann Arbor oflercd the best combination of optimum 
living conditions and professional 
environment- Our staiT members are 
encouraged and assisted in advancing 
their education, and because of our 
proximity to the University our 
people are able to attend 


For an intciview, write, or call NOrmandy 5-6111. 


Bendix Systems Division 

ANN ARBOR, MICHIGAN 
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FOR RATES 
OR INFORMATION 


About Classified 
Advertisine, 

C^ontact 

DL 'W]cQ.uu,.Jhtl 

Office narcet IJou. 


ATLANTA, 3 

1301 Rhodes-Haverty Bldg. 

lAckson 3-6951 


BOSTON, 16 

350 Park Square 

HUbbard 2-7)60 


CHICAGO, 11 
520 No. I 


'MOJ)Owk%-5800 


CINCINNATI, 37 

1825 Yorktown Road 
Swifton Village, Apt. 2 


CLEVELAND, 15 


Bldg. 

superior 


1-7000 


DALLAS, 2 

Adolphus Tower Bldg., 

Main & Akard Sts. 

Riverside 7-5117 


The youthful manafement, the dynamic growth, the 
inherent soundness, the unusual spirit of “togetherness" and 

enthusiasm at Rohr provides challenge and chance for 
quick advancement found in few places. 

Salary and security among the besti Southern 
California living ideal year-roundl 
Design engineers with ability are invited to inquire now. 

We’ll respond at once and arrange personal interview at mutual 
convenience. Send resume to J. L. Hobel, Rohr Aircraft 
Corporation, Chula Vista. California, Department 4l 


DETROIT. 26 

856 Penobscot Bldg. 

WOodwor 

LOS ANGELES, 17 


NEW YORK, 36 

330 West 42 St. 

lOngac 


d 2-1793 
■n 6-9351 
•e 4-3000 
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Searchlight Section 


DC-3 

AND 

CARGO C-47 


FOR LEASE 

TRANS-INTERNATIONAL 
AIRLINES, INC. 



WRIGHT ENGINES 
1B20-56 N.T.S.O. 

New unused cylinders, Factory 
modified pressed in seats with 
coarse -line finning incorpor- 
ated. Quolafions upon request. 



COLIINS EN6INE(RIN6 COEPOSATION 



CHALLENGE! 

This is it, The call to make 
history. The challenge of the 
ICBM, Tilan. 

Accept it— lay your skill, courage 
and tough-minded determination 
on the line— and you’ll join 
an engineering team dedicated 
to reaching another plateau 
in man’s conquest of space. 

In return, we offer you unbounded 
opportunities as promising as 
the growth of our company. We 
offer the deep-down satisfaction 
of working with lop engineers, 
We offer the modem facilities of 
our plant, located in the 
foothills of the 
Colorado Rockies. 
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SEARCHLIGHT 

SECTION 



ENGINES FOR SALE 


Quaolitr Filly Tt-1340 ENGINES 
A V E X 

7 Bicchin Lose - London E.C.3. En.?Iood 


EMPLOY, V.L.vi OPPORTUNITIES 

NEEDED IMMEDIATELY 




CESSNA 



OUR ENVIRONMENTAL LABORATORY 


Pe/manent Espansion. 225.000 square feet plant 
being aJileJ in suburban Milwaukee. 

Our men enjoy working with the finest of test 
equipment and lab facilities and wiili the top men 
in the held. 

We are currently engaged in the following types 
of Test Activities. 


VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE-ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 



GENERaV MOTORS 'corpetDlion 

FLINT M4CH. M 1 1 WA tl K I C 3 v WIS . 
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SEARCHLIGHT SECTION 


DC-3 & C-47 

(CARGO) 

TWA 

AIRCRAFT LOW TOTAL HOURS AND LOW TIME 

SINCE TWA OVERHAUL 
lEfVKARD AERONAUTICAL SALES, INC 


FORD "TRI-MOTOR" AIRPLANE 

Wasp 1340 Engines New CAA License 

New Exterior Paint New Interior 

Immediate Delivery Will Trade 

$47,600.00 

JACK ADAMS AIRCRAFT SALES, INC. 

Phene; EXpress 1-4436 P. O. Box 5464 

MEMPHIS, TENNESSEE 


• CORPORATION MAINTAINED 

■ PROFESSIONALLY OPERATED 

• DISTINCTLY DESIGNED 

■ COMPLETELY EQUIPPED 

• WILL SACRIFICE FOR 




DC-S conversion to “E" fuel 

LONG BEACH AERi 

Long Beuch Municipul Ail 
Long Beach. California 
call CArAeld 4-gSB8 



“SEARCHLIGHT” 

IS 

Opportunity Advertising 
Take Advantage Of It 

For Every Busmeis ITaiU 

“TttiNK Searchlight First" 
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Collision Comment 


!t s 

that th« findings are then largely based 
on a thought reversal of a type that could 
be fatal to the pilots on whom the CAB 
sits in fudgment. 

Whereas the report states that study of 
the wreckage proves that the DC-7 ap- 
proached at an angle of 2$ deg. to the 
I'AIL of the D1049, the diagrams of the 
I.-1049 windows and the estimates of the 
times the DC-7 was visible to the L-1049 
pilots are based on the assumption that 
the angle of convergence was 25 deg. from 
the nose of the L-1049. 

ing the left side of his face a^inst the 
right side window the L-1049 copilot could 
have seen no closet than 30 deg. from the 
tail; thenfore at the instant of the impact 
he could not have seen more than tlie 
tight wing of the DC-7, below and out- 
board of his number 4 engine. At a closure 
rate of 18 kt. as indicated on the two 
Right plans, no part of the DC-7 would 

than 4 seconds even if the copjot were 
looking as far forward as possible. 

Since neither L.-1049 pilot could reason- 
ably have seen the DC-7, any evasive action 
must have been taken 1^ the DC-7 and the 
L-1049 can be assumed to have been in a 
nearly normal altitude. If the L-1049 was 
in a left turn the DC-7 would have beeir 
in a steep dive and if the L1049 had been 
in a normal right turn the DC-7 would 
have- been in a very steep right turn (20 
deg. more bank). 

tjccept for this one glaring error, this 
appears to be a thorough report. However, 
It may bear mentioning that if either plane 
were climbing or descending the L-1049 
may not have been visible from the DC-7 
copilot’s seat long enough for him to have 
taken any elective evasive action. 

Floyd E. Musray 

Palo Alto, California 


Irate Canadian 

The letter from "Irate Passeneei" in 
your May 13th issue was particularly inter- 
esting to me, but I would like to hasten 
to add Canada to any list of countries 
where airline passengers require protec- 
tion of their rights against default by the 

The need is probably more acute here 
due to the virtual monopoly of most do- 
mestic routes except in Western Canada, 
as far as scheduled passenger services arc 
concerned, by an airline owned by a rail- 
road that is the instrument of the federal 
government. 

Hence, to put it mildly, any competi- 
tion is discouraged, even thougli on some 
domestic routes the airline sometimes ad- 
rises woiild-be passengers that a Bight is 
fully booked three weeks ahead. 

In support of the airlines, though, it is 



my opinion that “double-booking” and 
"no-show” passengers should pay a penalty 
—as th^ do in Europe — to assist in opeia- 

R. G. HoooetT 
Verdun, Quebec 


Opposes Guts 

During recent months eHorts have been 
made to cut the national budget. As an eco- 
nomist for one of the larger corporations, 
I am opposed to such a cut at this time. 
I believe it would be unwise from an eco- 

from a military angle. 

The next f» weeks are important in the 
history of this great nation of outs. No 
people in history has attained such heights 
of pro^rity as we now enfoy. No other 
nation in the free world today is protected 
with comparable military security. The 
western world looks to America as a last- 
ing bulwark against Communist aggression, 
as well as economic depression. 

Today the Reds are in trouble. Commu- 
nist plans for world domination have been 
disrupted. This has come about largely be- 
cause America is strong in armed power, 
the only language the Communists recog- 
nize. At this highly critical period of military 
and economic progress, a segment of our 
people are soeaming, "Let's cut taxes,” 
which in the end means, let’s cut our 

We cannot reduce the one for*?^ry long 
period of time without also reducing the 
other. A few politicians arc capitalizing on 
the selfish interests of human nature, and 
embarrassing the administration with bills 
that would limit the federal income, and 
in effect would hamstring the Eisenhower 

Our government plans to spend $71,8 
billion in the year starting July 1. This 
money will flow into every part of the 
country and will affect almost every business. 
The bi^t slice of this budget svill go 
directly to business firms — over $28 bfliion 
this year. The aircraft industry is largely 
dependent upon military orders for its 
existence, and this industry is one of the 
nation's largest. More than 800,000 workers 
in the aircraft industry owe their living 
directly to government orders. About $7.4 
billion will be spent for aircraft and air- 
craft powerplants this year, Another $2 
billion will go for guided missiles and still 
another $1.1 billion will purchase electronic 
equipment. About 60% of the $71 8 bil- 
tion federal budget will go for defense. 
Any sizable ait in government expenditures 
wilt be in defense contracts, and unfortu- 


nately the most crippling effect will be in 
the research and dewlopment field. Wc 

Russia at this time when victory appears to 

To realize an appreciable tax reduction 
for every ta-xpayer, government expenditures 
must be cut by several billion dollars. This 
reduction in purchases would base a down- 
drift effect upon the high level of our 

reduced working hours, will in turn result 
in a lower income for the government. 
Income is a critical factor right now. Pros- 
perity has boosted the incomes of individ- 
uals and business and poured a rising stream 
of tax dollars into the government till. 
Individuals paid $41 billion in taxes on their 
incomes last year. A cut in military pur- 
chases could reduce this quickly. Let us 
face these facts. We must not cut the 
government budget at this time. The gov- 
ernment needs tax dollars. You need pros- 
peritv and the free world is looking to us 
for military and economic securitv. 

C. C. BaacxNEY, Economist 

Hamilton, Ohio 


So Much for So Little 

Re; Surplus or Shortage (AW May 20, 
1957), I wish to thank the Happy Jobshop- 
per loi giving me a few lau^s after my 

With reference to engineers not han- 
dling engineering work. I heard a choice 
bit of supervisory logic today, which was 
in short: the supervisor felt that because 
he is responsible for any work leaving the 
group, he will do all the calculations in- 
volved and let the "engineers" do the peon 
work. 

When we asked him whv he doesn't 
stop by our work area once in a whfle to 
offer constructive criticism, the answer is 
that he is too busy. Who wouldn't be, 
while doing the thinking of 15 or more 
subordinates? 

All in all though, I do thank Uncle Sam 
for subsidizing my existence, for where else 
but in an aircraft company, can one do so 
little for so much? 

An (Unhappy) Homesteader 


Takes Pride in Job 

1 will thank you for printing a short note 
of Mpreciation to T. O. McClure (AW 
April 15. p. 150) for his feelings regarding 
professional flight engineers. 

We sincerely try to be highly qualified 
technical assistants to the pilots and the 
maintenance organization, and take pride in 
doing that job well. From my personal 
observation, more than 90% of us do our 
fob along side fellow crew members without 
any bitterness ("acrimony") of the type 
exhibited in the recent exchange of letters 
in 5«ur magazine written by the self- 


R. A. WlEBOLDT 

Huntington. N. Y. 
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FROM TOUCHDOWN TO TAKE-OFF 

WITH AN INTEGRATED BENDIX LANDING GEAR SYSTEM 


when landing, taking off or just taxi- 
ing, safety depends upon the unfailing 
teamwork of everything that makes up 
the landing gear system. 

Retractor actuation, control valves, 
nose wheel steering, power braking, as 
well as wheels, brakes and shock- 
absorbing struts — even tires — these are 
the things that make up the complete 


landing gear system. .And it is vital that 
all components function together with 
split-second accuracy and efficiency. 

That is why Bendix* specializes in 
complete and integrated landing gear 
systems- For, components that have 
been designed and engineered to work 
together give better and more depend- 
able performance than any arbitrarily 


assembled system. The components of 
a Bendix landing gear system are 
engineered as a matched set, then 
te.sted and tuned to work together like 
a trained crew. 

So, when it comes to gear for landing, 
think and plan in terms of a complete 
landing gear system. Then we surest 
you think of Bendix and Bendix 
Products Division at South Bend, !nd. 


Bendix South Bend, 


IND. 





World's largest "stretcher" at Reynolds McCook plant. This machine, which can exert a pull* 
ing force of 16 million pounds, relieves Internal stresses in rolled, heat-treated aluminum plate. 


U.S. Navy and Reynolds team up to produce 

LONGEST, WIDEST 
ALUMINUM PLATE 


It’s no news that larger plate for 
wing, fin and fuselage surfaces 
means lighter, stronger and more 
efficient planes — more efficient 
production. 

But this is news: With new 
U. S. Navy facilities in its 
McCook, 111., plant, Reynolds can 
turn out the longest and widest 
aluminum plate yet. A monster 
rolling mill and the world’s largest 
stretcher can roll and stretcher- 
level aluminum plate in lengths up 
to 90 feet, widths to 12 feet, and 
thicknesses to 6 inches. 

Another new mill at McCook is 
producing uniform-thickness and 
tapered plate. . . . And giant mill- 
ing machines can save machining 
time for the manufacturer by pro- 
ducing “sculptured” plate with 
the excess metal scooped away. 


Of course, Reynolds is proud of 
these new facilities and capacity 
at the McCook plant. But more 
important to us is the fact that 
these facilities help us keep pace 
with the demands and progress of 
the aviation industry, help cut 
costs and produce greater aircraft. 

As always, Reynolds will go be- 
yond meeting material specifica- 
tions. Our technical services will 
continue to contribute to cus- 
tomers* design and engineering 
staffs to make Reynolds more than 
a supplier, actually a part of many 
industries. 

For details on how Reynolds 
can serve you — and for a complete 
index of Reynolds technical hand- 
books and films, write to Reynolds 
Metals Company y P.O. Box 
ISOO'TJy Louisvilh 1, Kentucky. 



are made with 


REYNOLDS ©ALUMINUM 


For below-mill quantities of AND sections and other aircraft shapes, 
contact our specialty aircraft extrusion distributor, Pioneer Aluminum, 
Inc., 5251 West Imperial Highway, Los Angeles 45, California. 
Phone: Oregon 8-7621. 


See "C/RCUS BOY”, ReynoMs excifi'ng dramoWc jenes, Sundoys, NBC-TV 




